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six in number and have two-celled
anthers. The pistil, or female floral or-
gan, is solitary, with a one-cclled ovary
and usually two (rarcly one or three)
styles and stigmas; the latter are usu-
ally feathery (plumose). The perianth
or corolla of morc showy flowers is
often represented in grasscs by some
rudimentary appendages known as
lodicules, wusually two (sometimes
thrce) in number, which arc small,
thin, more or less translucent scales
(B). These help to force open the
lemma and palea, at the time of
anthesis, to aid in fertilization.

The spikelets arc usually themselves
aggregated into terminal spikes, pan-
icles, and racemes (D, E, F).

The fruit of grasscs is a caryopsis, the
secd and fruit being united, the sced
adhering throughout to the thin outer
fruit-covering, or pericarp (C). The
caryopsis may be free, as in wheat and
dropseeds (Sporobolus), or tightly in-
vested, as in threc-awns (Aristida) and
gramas (Bouteloua).

Grasses form a large natural family
comprising about 600 genera. Of thesc
about 150 genera and 1,500 species
occur in the United States.

Our species rcpresent 14 tribes,
which arc differentiated primarily on
spikelet characters.

Use has been made in grass tax-
onomy by some modcrn investigators
of the basic number, size, and changes
in “arm”-length of the chromosomes.
W. M. Myers, in The Botanical Review
for Junc 1947, writes that, despite cer-
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tain limitations, ‘“‘chromosome num-
bers, sizc and morphology provide
critical information regarding phyto-
genetic relationships when used in con-
junction with morphological, geo-
graphical, and ecological studies.”

Grasses, widcly distributed and
among the most numecrous individually
of all plants, often form savannas or
pure grass types, of which the buflalo-
grass-grama ‘‘shortgrass” areas known
as the Great Plains of our Middle West
arc familiar examples. Grasses range
in height from less than an inch to
more than 100 fect. The greatest num-
ber of species is in the Tropics, but the
greatest number of individuals is in
cooler climates.

For those intercsted in studying
grasses, an admirable introduction is
Mrs. Agnes Chasc’s First Book of
Grasses. 'Though long officially retired,
Mrs. Chasce works every day in her of-
fice in the Smithsonian Institution and
maintains her werld-wide intcrest in
systcmatic agrostology.

THE AUTHOR & William A. Day-
ton is in charge of dendrology and
range forage investigations of the
United States Forest Service. He 1is
probably best known for his publica-
tions on nalive range plants and is
joint author, with Harlan P. Kelsey, of
Standardized Plant Names. Mr. Day-
ton has been connected with the Forest
Service since 1911, and has been chief
of the dendrology and range forage in-
vestigations since 1942.
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¢ WHEATGRASSES (Agropyron spe-
cies) arc hardy, drought-resistant, and
versatile. They produce abundant for-
age that is acceptable to all classes of
livestock., Most of them are perennial,
with or without running rootstocks.
Usually the culms (stems) grow crect.
The spikes resemble wheat, hence the

scientific name, Agropyron, which is
derived from agrios, wild, and pyros,
wheat. In the United States, wheat-
grasscs have great valuc in the North-
crn Great Plains, the Intermountain re-
gion, and the higher altitudes of the
Rocky Mountain States.

Some wheatgrasses form sod ; othcrs
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grow in bunches. The sod-forming spe-
cies arc particularly valuable for ero-
sion control. Germination of the seed,
which usually is produced in abun-
dance, is rapid and the young seedlings
may become established in compctition
with weeds and other grasses. This
seedling vigor permits the sowing of
wheatgrasses with a minimum of sced-
bed preparation. Often good stands
have resulted when the sced was
drilled in weeds or small grain stubble.
Their easc of establishment and adap-
tation to many kinds of soils, moisture
conditions, and extremes of climate
make the wheatgrasses of first rank for
use in plantings that are intended to
protect the soil.

Early spring growth, with high pro-
duction of lush forage at the secason
when most needed by overwintering
livestock, is another good characteristic
of these grasses.

The wheatgrasses have been used
extensively for revegetating depleted
range and abandoned farm lands.
They are uncxccelled for this purpose
in the arcas to which they arc adapted.
Seed is generally available, and suc-
cessful methods of stand establishment
are generally known and readily ap-
plicable. Many thousands of acres of
previously cropped farm land in the
Great Plains owe their present eco-
nomic uscfulness for grazing to these
hardy, nutritious grasscs.

The genus Agropyron contains ap-
proximately 150 specics widely dis-
tributed in temperate regions of the
world. About 100 species occur in
Eurasia, 30 in North America, and
most of the remaining in South Amer-
ica. The species probably familiar to
most of us is 4. repens, commonly
called quackgrass, which invades our
cultivated fields and gardens with such
aggressive persistence that it has fully
earncd its placc in the category of
weeds. Its aggressivencess, however, has
been put to good use in holding soil in
conservation practices.

A few of the species are annuals for
which no particular use has as yet been
found.
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None of the group has any long pe-
riod of domestication bchind it—the
first cultivation reported dates no fur-
ther back than 1895—although sev-
eral of the species have long been rec-
ognized as valuable range grasscs, both
here and abroad. Others may furnish
valuable breeding materials.

It has been demonstrated that two
introduced species, 4. elongatum and
A. intermedium, will hybridize with
common and durum wheats. Many
promising possibilities are thus opened.
Russian plant breeders say they have
produced a percnnial wheat from such
crosses, but we have been unable to
obtain material for trial.

CRESTED WHEATGRASS
(Agropyron cristatum)

Crested wheatgrass is a hardy peren-
nial bunchgrass that produccs an
abundance of both basal and stem
lcaves. The lcaves, about onc-fourth
inch wide and 6 to 10 inches long, are
flat, somewhat lax, and slightly hairy
on the upper surface. The stems are
fine and decvelop dense tufts about 2
to 3 feet high. The dense spikes are 2
to 3 inches long; the spikelets are
closely crowded and tend to form
comblike crescents.

Crested wheatgrass is well adapted
to the cool, dry arcas of the Northern
Great Plains, the Intermountain Re-
gion, and the higher elevations of the
Rocky Mountain States. It has a wide-"
sprcading, decply penetrating root
system. Partly for this rcason, it can
survive cold and drought, withstand
grazing, and compete with weeds and
associated grasses.

Crested wheatgrass usually begins
growth in carly spring. It ceases to
grow during long, hot, dry periods of ;
summer, but it again makes growth
when moist, cool weather returns. By
producing forage in early spring and
carly fall, when the normal growth of
native grasses has not yet begun or has
ended, this grass provides succulent
feed when it is most needed. High pala-
tability, good quality, and good volume
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of forage, combined with hardiness,
drought resistance, and adaptation to
widely different soil types, make crested
wheatgrass onc of the most valuable of
forage grasses in this country.

Hay of excellent quality is obtained
by cutting the plants early, just after
heading and before blooming. If cut-
ting is delayed the forage quickly be-
comes stemmy and less palatable. The
better quality and greater feeding value
of hay produced by early cutting more
than offsct its lesser quantity. Forage
yields of crested wheatgrass are com-
parable to those of brome in the more
moist parts of its range in the United
States and are greater than thosc of
brome in the drier parts.

Consistently good sced crops can be
expected except when limited by
drought. Average yiclds of 200 pounds
of secd an acrc on dry land—when
planted in rows and cultivated—and
about half that amount from solid
stands on dry land have been reported.

The grain binder, combine, and
swather have been used satisfactorily
for sced harvest. The ordinary small
grain thresher or combine with proper
screen and air adjustments may be used
for threshing the seed.

The normal time between seed
ripening and seed shattering is about 2
weeks. When seed harvesting cquip-
ment (such as binders or swathers) is
used, field harvesting operations can be
started several days before the seed has
ripened sufficiently for the most effi-
cient operation of a combine.

Threshed material as it comes from
the combine or thresher separator
often contains large amounts of dirt,
chaff, broken straw, and clusters of
secd spikelets. Spikelet clusters can be
‘broken up by processing the seed with
a hammer mill. Clean seed of good
quality may bec obtaincd by removing
all foreign material with an ordinary
fanning mill. The number of clcan seed
per pound varies from 165,000 to 200,-
000. A bushel of clean seed with a
purity of more than 90 percent and
germination of 88 percent weighs
about 22 pounds.
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Crested wheatgrass scedlings resist
drought and withstand competition
from weeds and grasses if given suffi-
cient protection during the first 2 years
of their establishment. Time of seeding
varics with locality and with purpose of
seeding. If sufficient moisture is present
in early fall, sceding can be started in
September and continued until field
operations arc stopped by cold weather.
In the southern range of this species,
spring sceding is satisfactory.

Scedbeds may be well prepared or
the sced may be drilled or broadcast
dircctly in small grain stubble, weeds,
or depleted native range cover. How-
cver, when the latter methods of seed-
ing are used, one or morc additional
seasons of protection are often nceded
for the newly cstablished seedlings to
overcome the competition of associated
vegctation and arrive at the stage of
readiness for use by livestock. Hence, if
it is urgent that the newly seeded area
be available for use in the shortest pos-
sible time, it often pays to make the
additional effort needed for preparing
a clean, firm scedbed.

Satisfactory stands have been ob-
tained from solid drilling or broadcast
secding at rates of 4 to 8 pounds of
clean seed per acre, depending on the
density of plant stand desired. Where
sced production is the major purpose
of the sceding, the most satisfactory
results are obtained by seeding in rows,
spaced to permit cultivation. Seeding
rates of 2 to 4 pounds an acre arc satis-
factory in making these seedings.

Since the introduction of crested
wheatgrass, many hundreds of success-
ful seedings have been made and the
arca ol adaptation of this grass is well
cstablished. Perhaps no other forage
grass has filled such an important place
in our revegetation program.

Crested wheatgrass was first ob-
tained by the Federal Government in
1898 from an experiment station in
Russian Turkestan, where it was al-
rcady under test. Sced of the first in-
troduction made little impression be-
cause most of it was dissipated in trials
where the conditions were unfavorable.
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A sccond and larger introduction from
the same place in 1906 afforded a
wider distribution of sced and, during
the dry years between 1916 and 1921,
the species began to attract attention in
North Dakota for planting on aban-
doned wheat land. Commercial seed
has been available since 1929.

It is long-lived; somctimes a stand
is utilized as long as 25 years. Slender
wheatgrass, by comparison, does poorly
after about 5 years or so in permanent
pasturcs.

Another species, A. desertorum, was
apparently brought in with the sced of
crested wheatgrass in 1906 and was for
a long time thought to be only a strain
of that specics. The history of 4. de-
sertorum is similar to A. ¢ristatum in
the United States, the varicty called
Fairway being from A. cristatum,
while the varicty Standard is said to
be derived from A. desertorum.

INTERMEDIATE WHEATGRASS
(Agropyron intermedium)

Intermediate wheatgrass is a peren-
nial sod-forming wheatgrass. In the
[ew years since it was introduced
by the Department of Agriculture from
the Sovict Union, it has been tested
extensively in the northern and cen-
tral parts of the Great Plains and the
Pacific Northwest. Under a wide va-
ricty of soil and climatic conditions, it
shows great promise for use as a pas-
ture and forage specics throughout
thosc regions. The species is more
drought-resistant than smooth brome
and somecwhat less hardy and drought-
resistant than crested wheatgrass.

The plants begin growth in carly
spring and rcach a height of 3 to 4 feet
before growth ceases in midsummer
because of scarcity of moisture. The
rcturn of moisture and cool tempera-
tures in the late summer brings good
growth recovery.

The abundant lcafy foliage is rcl-
ished by all classes of livestock. Plant
growth is vigorous. FEstablished sced-
lings tend to form a full sod somewhat
less rapidly than thosc of smooth brome
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or western wheatgrass grown under like
conditions of soil and moisture.

Sced production is dependable, par-
ticularly when plants are grown in
rows to permit interrow cultivation.
Sced yiclds of 300 pounds an acre have
been had from row plantings. Sced
may be harvested with standard farm
cquipment such as a binder, combine,
or swather. As with other wheatgrass
species, the quality of sced is improved
by processing with a hammer mill and
cleaning with a [anning mill.

Exccllent  scedling  vigor permits
rclatively low sceding rates. This
specics has greatest promise for sced-
ing in mixture with other adapted
long-lived specics for range and for-
age uscs; its sced-producing qualities
arc so promising that the amount of
sced needed for revegetation will no
doubt become available in commercial
quantitics within the next few years.

WESTERN WIHELATGRASS
(Agropyron smithii)

Western wheatgrass (a drawing of
which appears on the next page) is a
native, perennial, sod-forming grass
distributed gencrally throughout the
United States cxcept in the humid
Southcastern States. It is most abun-
dant in the northern and central parts
of the Great Plains, where it frequently
occurs as the dominant species in na-
tive plant associations. Plant growth
is vigorous, with sced heads at a height
of 2 to 3 feet and with leaves 8 to 12
inches long and less than onc-fourth
inch wide. The lcaf blades do not droop
but arc more or less stiff and crect.
The entirc plant is usually covered
with a grayish bloom, which gives it a
distinctive coloration.

The sced hcads arc 2 to 6 inches
long. Usually there is but one spikelet
at cach node of the rachis.

Although western  wheatgrass s
adapted to a wide range of soils {in-
cluding alkaline soils), it scems to pre-
fer thc heavy soils characteristic of
shallow lake beds or along intermittent
swales and water courses that receive
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Western wheatgrass
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cxcess surface drainage water. Under
thesc conditions, western wheatgrass
may be found in almost pure stands. It
also occurs in ncarly purc stands on
abandonced cultivated ficlds where the
original stand of wheatgrass was not
entircly eliminated by cultivation.
These “go back” ficlds are dependable
for the production of hay or sced.

Western wheatgrass has several char-
acteristics that make it exceedingly val-
uable for usc in revegetation and
erosion control. Its hardiness and
drought resistance and its capacity to
spread rapidly by means of under-
ground rhizomes are outstanding val-
ues for conservation. It is excellent for
terrace waterways and contour strip
plantings for erosion control. The ex-
tent of its underground rhizomes and
roots depends on availability of mois-
ture and on the soil [ertility. Ordinarily
these underground plant parts make a
profuse, dense growth, resulting in a
tough, fibrous sod that effectively binds
the soil and offers protection from
crosion.

Growth starts fairly carly in the
spring and continues until limited by
shortage of moisture or by continucd
hot summer periods. Abundant forage
is produced and is relished by all
classes of livestock until it becomes
harsh and woody during late summer.

Mature plants curc well into a pal-
atable, nutritious forage that provides
excellent winter grazing. Lcafy, high-
quality hay also may be produced if
proper precautions are taken to cut the
grass while it is still succulent, not after
the leaves and stems become harsh and
woody. Yield of hay dcpends upon
moisture, particularly that available
during the carly part of the growing
scason. It is not uncommon to obtain
yields of three-fourths ton per acre of
nearly pure western wheatgrass hay
from “go back” ficlds. Native undis-
turbed arcas scldom produce this much
hay unless they have especially fertile
soil and abundant moisture.

Secd yiclds are variable. They are in-
fluenced by soil fertility and by abun-
dance of moisture and cool tempera-

YEARBOOK OF AGRICULTURE 1948

tures during the flowering stage of
plant growth. Sced yiclds arc more de-
pendable if the plants are grown in
rows and cultivated. Yields of 200
pounds of secd per acre have been ob-
tained under these conditions, whercas
yiclds of sced harvested from native.
stands arc seldom morc than half as-
great.

The seed may be harvested with a
binder, a combine, or a swather. As in
the casc of crested wheatgrass, it is
often found advantageous to use the
binder or swather for the carly stages
of secd harvest and increase the normal
2- to 3-week harvest period.

Threshed material as it comes from
the combinc may contain excessive
amounts of dirt, chaff, spikelet clumps,
broken straw, and wced sceds. These
may be removed by use of the ordinary
fanning mill. In some instances it may
be necessary to process the sced with a
hammer mill to break up the clumps of
spikelets. When the mill is properly ad-
justed as to screen size, air volume, and
speed, sced of very high quality and
purity should be obtained.

The number of clean sced per pound
ranges from 100,000 to 125,000. Clean
sced weighs about 20 pounds a bushel
and has an averagc purity of 88 percent
and a germination of 80 percent. Seed
of the western wheatgrass, like that of
many other native grasscs, has low ger-
mination immediately after harvest.
Its dormancy can ordinarily be over-
come by 6 months to 1 year of dry
storagc.

Very good stands of western wheat-
grass have becn obtained from solid
drill or broadcast scedings at the rate
of 6 to 12 pounds of clean seed per
acre. Best results have been obtained
when scedings were made on well-
prepared, clean scedbeds. Because the,
young scedlings are small and incon-
spicuous, the new stand often appcars
disappointing ; but with full protcction
from grazing until the second growing
season, the stand improves rapidly in
vigor and density.

Western wheatgrass scedlings are
drought-resistant. They compete fairly
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well with weeds and other grasses, al-
though not so well as crested wheat-
grass. The plants spread rapidly by
means of underground rhizomes. Thus,
if sceding results in a relatively thin
stand, the spread will soon provide the
density of cover desired. The sod-
forming habit of western wheatgrass
also provides a means of vegctative
propagation on desired arcas. The
usual procedure is to start the new
planting by use of sod pieces 3 or 4
inches square. This is an effective
method of establishing a dense sod
cover for a diversion channel, terrace,
water outlet, or contour strip.

Its growth characteristics, drought
resistance, hardiness, and wide adapta-
tion to soil and climatic conditions
make western wheatgrass one of the
best grasses for revegetation and gen-
cral farm use. Many acres of range and
previously cropped farm lands have
becn sceded to this grass alonc or in
combination with other adapted forage
grasses. Shortage of seed supplies has
often limited the use of this grass.

BLUuEBUNCcH WHEATGRASS
(Agropyron spicatum)

Bluebunch wheatgrass, a native,
perennial, drought-resistant bunch-
grass is found chicfly in the dry, open
areas of the western United States. It
is the climax herbaceous species of
the native vegetation of the Pacific
Northwest and Intermountain States
wherc it forms as much as 60 percent
of the vegetative cover in many locali-
ties. Its abundance, gencral distribu-
tion, drought resistance, and depend-
ability as range forage make it impor-
tant in the two regions.

The vigorous plant growth starts
rather early in the spring if enough
mbdisture is available. The lcaves are
flat, rather lax, about ¥4 to V4 inch
wide and 6 to 10 inches long. The vol-
umc of forage produced is usually high
and dependable. The leafage remains
grcen throughout the growing season
and is nutritious and palatablc even
after growth ceascs, although the
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stems become wiry late in the season.
Plants may reach a height of 4 fcet.
Sced heads are about 6 inches long;
the fairly dense spikelets have promi-
nent divergent awns.

Agropyron inerme, beardless blue-
bunch wheatgrass, is closely related to
bluebunch wheatgrass and diflers only
in that it lacks the awned spikclets.
Many stockmen prefer it for the rcason
that lack of awns makes the plants
more palatable, especially during the
late stages of growth.

Both of these wheatgrasses are prop-
agated only from seced. Deferring graz-
ing until seed maturity, thus utilizing
livestock for scattering the seed and
trampling them into the ground, has
been practiced to good advantage in
some places. Many successful plantings
have been made 1n revegetation work
on range and farm lands in the Pacific
Northwest. |

Sced production from native stands
is erratic. It depends upon moisture
conditions during the spring months
and upon cool temperatures during the
critical period of blooming. These spe-
cics produce sced satisfactorily when
grown under cultivation; vyields of
more than 250 pounds per acre have
becn reported.

Sced may be harvested with a
binder, a combine, or a swather, equip-
ment that is most effective when the
sced crop is grown under cultivation
in rows. Native stands frequently oc-
cur on sites that arc too rough, stony,
and uncven for use of machinery; un-
der such circumstances sced heads may
be collected by means of a hand strip-
per or sickle. Mowing mature sced hay
and subsequently scattering this seed
material on a prcpared seedbed has
been practiced satisfactorily on areas
that are not too extensive.

As secd material comes {rom the
thresher or combine it often contains
excessive amounts of dirt, chaff, straw,
and other incrt material. The diver-
gent awns of bluebunch wheatgrass
often are a great hindrance to the han-
dling of this sced in drills of standard
make. Processing the seed material
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with a hammer mill to remove the
awns results in a clcan sced product
that can readily be drilled with stand-
ard sceding equipment. This process-
ing is not costly, and the improved
quality of secd morc than pays for the
small additional cost of time as well
as labor.

Considerable progress has also been
made in breeding and sclecting im-
proved strains of these specics. Ade-
quate and dependable sources of seed
have not bcen dcveloped, however;
therefore, field plantings remain on a
relatively small scale. Farmer sced pro-
ducers and commercial scedsmen are
endeavoring to produce seed of im-
proved adapted strains under sced
certification.

SLENDER WHEATGRASS
(Agropyron trachycaulum)

Slender wheatgrass is a native per-
ennial bunchgrass distributed through-
out the United States except in the
Southcast and South Central States.
It is most prevalent throughout the
Northern Great Plains and the Rocky
Mountain States. It commonly grows
to a height of 3 fect, and the dense,
leafy bunches may reach a foot or more
in diameter. The leaves arc from 3 to
13 inches long and about ¥4 inch to
Vo inch wide. Most of the leaves are
basal, altheugh there are quite a few
stem leaves. The bunches enlarge by
tillering, and propagation is entirely
by sced. It is native to the Northern
Statcs and Canada. It was the first spe-
cies to be cultivated and is onc of the
few native grasses that have become
of commercial importance.

Although slender wheatgrass occurs
on most soil types, it prefers the lighter
soils, the sandy loams. It is less drought-
resistant than cither crested wheat-
grass or western wheatgrass.

The flowering stems, crect and
coarse, arc numecrous. 1he spikelets
are usually not awned; this gives the
seed head a characteristic slender ap-
pcarance that distinguishes this grass
{rom the other wheatgrasses.
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Slender wheatgrass begins growth
rather carly in the spring and pro-
vides an abundance of palatable for-
age that is well liked by all classes of
livestock. The forage cures well on the
ground and furnishes considerable
quantities of nutritious feed for winter
grazing. The plants are not so resistant
to close grazing as sod-forming species
such as western wheatgrass, and care-
ful management is required for most
satisfactory grazing returns.

Good vyiclds of high-quality hay are
obtained if the plants are cut before
the foliage becomes harsh and woody.
The plants arc relatively short-lived,
and stand density decrcases rapidly
after the fourth production ycar. On
the other hand, scedling vigor is ex-
ceptionally good and cxcellent vegeta-
tive cover is provided a few wecks after
planting. These characteristics, com-
bined with the relatively short life of
the plants, suggest using this grass in
mixturc with other adapted grasses
that arc slow to become established but
persist once they have done so.

Good crops of high-quality sced are .
usually obtained, particularly when
this grass is grown in rows and culti-
vated. Seed yields of 200 to 300 pounds
an acrc have been produced under
these conditions. Secd harvested from
native stands scldom amounts to more
than half this yicld. Therc are betwecen
140,000 and 160,000 clean sceds per
pound, and a bushel weighs approxi-
mately 18 pounds.

Seed may be harvested with a binder,
a combine, or a swather. Since seed
heads shatter when fully ripe, it is
often advantageous to make usc of the
binder or swather to lengthen the nor-
mal period of harvest. Combine-run
seed usually contains excessive amounts
of dirt, chaff, straw, and weed seeds;
therefore, it is desirable to improve the
quality of harvested sced by carcful
cleaning with a fanning mill.

Seeding at rates of 8 to 12 pounds
per acre has resulted in good stands.
The amount of seed should be adjusted
in accordance with the kinds of species
when mixtures are sceded.
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When it is seeded with mixtures of
other adapted specics, particularly
those having greater permancncy of
stand, this native species has a leading
place in the revegetation of range and
abandoned farm land. It is adapted to

-a wide range of soils and climates,
.- and the forage is palatablc to all classes
of livestock. These desirable charac-
teristics should cncourage its more
extensive use.

THE BENTGRASSES
(Agrostis specics)

The namec Agrostis is assigned to
the genus that includes the bentgrasses
and redtop. It is an ancient Greek
name for a forage grass, from agros, a
field. To all but onc of the subdivisions
or species the common name bent is
applied, the exception being the spe-
cics known as redtop. The creeping
habit of growth is more or less char-
acteristic of all species, including red-
top. All arc low to moderately tall an-
nuals or (more usually) perennials.

Redtop is a perennial with a creep-
ing habit that makes a coarse, loose,
turf. It matures about the same time
as timothy. The leaves are about one-
fourth inch wide. The stems are slen-
der. The panicle is loose, pyramidal,
and usually reddish. Redtop is wide-
spread in the United States; it grows
from Canada to the Gulf of Mexico
and from New York to California.

Many common names other than
redtop have been assigned to it—
whitetop, fiorin, white bent, Herd’s
grass, and others. Because all these
namcs belong more properly to other
grasses, they should not be used for
rcdtop.

Of the many grasses of the genus
" ‘Agrostis, redtop is the only onc of
much prominence {or hay. It is used in
pasturc mixtures under humid condi-
tions, as a soil binder, and as a winter
lawn and goll-green grass in the
Southeast. It ranks among the lowest
of our standard northern pasture
grasses in palatability, but it is valued
in pasturc mixturcs because it comces

Creeping bent

quickly and vigorously and helps to
form a compact turf that protects the
soil until the slower growing grasses
become established.

Rcdtop has outstanding ability to
grow under a variety of conditions.
It is onc of the best wet-land grasses,
but it also resists drought and will grow
on soils so low in lime that most other
grasses fail. The strength and the
rhizomatous character of the roots
make it useful for holding banks to
prevent crosion. It will add to the yield
of timothy and clover hay, but buyers
of market hay find it objcctionable.

Because the seeds are small, the best
results arc obtained from planting
on a compact, well-prepared seedbed.
Redtop is. usually sown broadcast, 8
to 15 pounds to the acre when sceded
alone. In a mixturc, 2 to 4 pounds arc
commonly used. Fall is considered the
best time for sceding.

The crop will persist for several
years, depending upon the fertility of
the soil and the management. It is
ideal for use in lawn mixtures wherc
quick establishment is desired because



Colonial bent

it germinates rapidly but docs not offer
extremc competition to the slower
growing, more pcrmanent grasscs.
Redtop is seldom seeded alone.
Practically all the sced is produced
in southern Illinois and parts of Mis-
souri. The sced-producing ficlds re-
main for several years, depending upon
management; the average duration in
Illinois is 6 years. Seed fields that are
pastured intcrmittently remain pro-
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ductive longer and produce more secd.
Grazing keeps them from becoming
infested with weeds. Seed yields vary
from scason to season, but the average
is about 55 pounds an acre. There arc
approximately 5,740,000 sceds in a
pound; 14 pounds is the average
weight of a bushel. Redtop seed will .
maintain viability for about 2 years.

The fine bentgrasscs—colonial bent
(Agrostis tenuis), creeping bent (4.
palustris), and velvet bent (4. ca-
nina)—have been found well adapted
for putting greens and, in mixtures with
other grasses, for lawns over much of
the northern half of the United Statcs.
For many years they have made beau-
tiful lawn turf in New England.

Of the many strains of crecping
bentgrass, most must be started by
planting pieces of the stolons or run-
ners because no sced is available.
Washington crecping bent and Mectro-
politan crecping bent were the first
named strains; many diffcrent strains
now available arc being uscd on putt-
ing greens. Sced of Scaside bent, also
classed as creeping bent, is commer-
cially available.

Velvet bentgrass (4. canina) 1s a
finc-leaf typc commonly found in
rather limited districts in old turf. It is
propagated from stolons, as arc some
varictics of creeping bent. Seed also is
commecreially available.

The bentgrass most gencrally used
in lawn mixturcs is commonly known
as colonial bent (A. tenuis). It does not
creep extensively; partly for that rea-
son it needs less attention than the
crecping bents. Astoria bent is essen-
tially the same as the common colonial
bent. Highland bent is classed as a
variety of colonial bent but has a
slightly different color and growth
habit than thc common colonial benti .
All the colonial bents have given good
results in lawn mixtures. They are af-
fected by large brown patch, a fungus
discase, and where they are grown
alone they are likely to be injured by
the disease.

The sceds of the bentgrasses run
about 8 million to the pound.



THE MAIN GRASSES FOR FARM AND HOME

MEADOW FOXTAIL
(Alopecurus pratensis)

Mcadow foxtail, a native of the tem-
perate parts of Europe and Asia, has
been cultivated since about 1750. Some
of the earlicst records indicate that it
was reccommended by Kalm in Sweden
and Schreber in Germany in the mid-
dle of the 18th century, about 100
years before it was introduced into the
United States.

A long-lived perennial, meadow fox-
tail rescmbles timothy in head so
closely that it is often mistaken for it.
The rootstocks are short (2 to 4 inches)
and arc comparatively few, as arc the
underground branches. The individual
plants are generally in loose tufts, how-
ever, and old, heavy stands will pro-
duce medium dense sods. The flower-
ing stems are erect and usually about
3 fect high; rarely they grow to 6 feet.
The lcaves are dark green, medium
broad, and numerous.

The sceds are usually light in color.
Occasional plants produce brown or
black seeds. The caryopsis is enclosed
in a light, fluffy, membranous cov-
cring.

Meadow foxtail is onc of our earliest
cultivated grasscs. Growth begins in
carly spring. Flowering stems vary with
climatic conditions. In places where
winters and early springs are mild, a
succession of flowering stems is pro-
duced from late in the winter to early
summer. That is onc of several charac-
teristics that make this grass outstand-
ing and versatile.

Cool, moist, climates arc conducive
to best growth of meadow foxtail. It is
not sensitive to heat or cold, and suc-
ceeds in areas where summer tempera-
tures occasionally reach 100° F. and
where winter teraperatures drop below
zero for relatively long periods. Con-
tinuous winter growth often occurs
where mean minimum temperaturcs
arc 40°. Soil moisture is the limiting
factor during periods of high mecan
maximum temperatures, and usually
growth is checked at these times. It is
definitcly not a southern grass but is
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adapted to the moist, cool climates of
southern Canada and the Pacific
Northwest. It also appears to have pos-
sibilities as a forage grass in several
scctions of the northern half of the
United States.

Meadow foxtail is naturally a wet-
or moist-land grass and makes its best
growth on fertile or swampy soils. It
is used extensively on diked lands near
the coast in the Pacific Northwest. The
occasional overflow of brackish water
does little or no damage to established
stands. Itis quite tolcrant to saline soils,
but that tolerance depends largely on
soil moisture. It responds to irrigation
in cool climates and is adapted to irri-
gated pasturcs when secded alone or in
mixtures of other grasses and legumes.

Both fall and spring seedings are suc-
cessful in the Pacific Northwest. Gen-
erally, in most sections wherc it is
adapted, spring sceding is the most sat-
isfactory on cultivated lands.

When it is seeded in combination
with other grasses and legumes, 3 to 5
pounds of seed of meadow foxtail is
usually used per acre. But allowances
should be made for its extreme vari-
ability in germination; when only low-
quality seed can be had, the rate of
sceding should be increased.

Meadow foxtail is primarily a pas-
turc grass. Its long life, long grazing
season, winter hardiness, and succu-
lent forage make it a valuable pasturc
grass where it is adapted. It is scldom
uscd for hay, but the hay is leafy and
palatable to all kinds of livestock. In
Oregon its hay yiclds sometimes av-
erage about 175 tons an acre for onc
cutting.

In the coastal scctions of the Pacific
Northwest for a number of years,
meadow foxtail, in combination with
various grasscs and legumes, has been
made into silage. We have no reports
of silage made from pure stands of
mecadow foxtail.

Most of the seed is imported or pro-
duced in Orcgon.. Seed supplics have
generally becn ample despite low yields
and difficulty in cleaning. Yields of
sced vary from 25 to 300 pounds an
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acre, with an average of approximately
100 pounds. A bushel of seed weighs
from 6 to 12 pounds. The sceds vary
considerably in size, depending on
quality; a pound contains 500,000 to
1,000,000 seeds.

Only to a limited extent do insects
attack meadow foxtail in the humid
climates. Slugs and cutworms causc
some damage. In dry climates, cspe-
cially late in the growing scason when
grasshoppers are numecrous, consider-
able damage is caused. Occasionally
aphids attack the green heads. No
troublesome diseases have been noted,
but crgot (Claviceps purpurea), scald
(Rhynchosporium orthosporum), and
stem rust (Puccinia graminis) have
been observed on this plant.

THE BEACHGRASSES
(Ammophila species)

The grasses of the genus Ammophila

provide protection for sandy coastal
“areas. They derive their name from the
Greek, ammos, sand, and philos, lov-
ing. They are tough, coarse, erect per-
ennials with hard, scaly, creeping rhi-
zomes and dense, spikelike panicles.
They produce heavy growth on un-
stable beach sand of low fertility.

The normal sprcad of plants from
rhizomes is rapid, and the young plants
are well able to withstand the cutting
effect of wind-driven sand particles
without scrious injury.

Beachgrass should be considered pri-
marily for the special purpose of cro-
sion control on eroding sandy areas.
Such planting sites should bc com-
pletely protected from livestock be-
cause the trails formed by grazing ani-
mals frequently are the first cause of
scrious blow-outs. The capacity of
beachgrasscs to provide initial stabili-
zation on shifting dunc arcas and the
rapid accumulation of organic matter
from their leafy foliage are outstand-
ing qualitics.

European beachgrass, Ammophila
arenaria, is a robust pcrennial with
decp, cxtensively crecping rhizomes.
It is native to the coastal sands of
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northern Europe. The species has be-
come well established at points along
our Atlantic and Pacific coasts. The
plants normally grow 5 feet high and
produce large amounts of harsh, tough
basal foliage. The root system is deep,
with extensive rhizomes. The spike-
like panicles arc about 12 inches long,
but viable seed arc seldom produced.

American beachgrass, Ammophila
breviligulata, occurs on the shores of
the Great Lakes, along the Atlantic
coast from Newfoundland to North
Carolina, and sparingly along the Pa-
cific coast. It resembles European
beachgrass except for the smaller size
of its ligule.

Both species have been used exten-
sively [or initial stabilization of mov-
ing sand on coastal arcas. The most
effective method of revegetation is by
transplanting parts or clones of estab-
lished plants. Clones for new planting
arc obtained by undercutting the old
plants and separating the stems into
convenient sizes for transplanting.
Small buds, hidden by the lower leaf
sheaths and occurring at the basc of
the stems, can form new plants and
arc an essential part of any vegetative
material uscd to reproduce ncw plants.

Planting stock should be collected

during the cool, wet months from late

fall through early spring at a time
when the plant is most nearly dormant.
For convenience in handling, the
culms are cut back to an over-all
length of about 20 inches. These are sct
in hills on the new site, usually 3 to 5
culms per hill spaced at 2- to 3-foot
intervals, with about 12 inches of the
culms left standing above the surface.

The success of beachgrasscs as sand
stillers is due to the mechanical effect
of the coarse stems that are allowed to
projcct above the surface and give it
protcction  against scouring; their
rapid growth—2 fect or more in a
single scason—through heavy deposits
of sand; the rapid multiplication of
the stems from underground buds, so
that large clumps soon are formed;
the devclopment of an extensive root
system; and, in some cases, the pro-
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duction of horizontal underground
stems capable of growing into unvege-
tated areas and producing new clumps.

Permanent grass or woody species
should be the ultimate vegetative goal,
but the beachgrasscs arc unexcelled for
. the special purpose of initial sand
. stabilization. '

THE BLUESTEMS

(Andropogon species)

The Andropogon genus comprises a
large group of specics and is well repre-
sented throughout the world’s warmer
regions. The name, from the Greck an-
dros, man’s, and pogon, beard, alludes
to the villous sterile pedicels.

Stems of Andropogon species arc
solid or pithy, differing in this respect
from those of most other grasses, which
arc hollow. Two spikelets arc produced
at each node of the rachis. One spike-
let is sessile and produces sced; the
other is stalked but infertile.

Several species are regarded as good
forage grasses bccause of their wide
natural occurrence and dependability.
Big bluestern, A. gerardi, and little
blucstem, 4. scoparius, are perhaps the
most prevalent constituents of the wild
hay of the prairie States. They arc val-
ucd highly for grazing, although they
arc much less palatable as they mature.

Broomsedge, 4. virginicus, also has
a wide natural distribution and pro-
duces vegetative cover on soils of very
low fertility. The palatability of broom
sedge is poor; therefore it ranks low as
a livestock forage. But its wide occur-
rence and persistence on worn-out, un-
productive, sterile soils contributes ma-
terially to the protection of these sites.

Bic BLUESTEM
(Andropogon gerardi)

Big blucstem is a vigorous, coarse,
perennial native bunchgrass that oc-
curs widely over most of the United
States. Its major distribution is in the
region of the tall-grass prairie in the
Central States and along the eastern
cdgc of the Great Plains.

Big bluestem

Plants usually grow 6 feet tall under
favorable conditions of soil and mois-
ture. Although short rhizomes are pres-
ent, it usually makes a bunch type of
growth. Leaf blades are about 12 inches
long and from one-fourth to about
one-half inch wide.

The lcaves may be hairy near the
base, and the sheaths are usually hairy.
The flowering stalks arc stout, coarsc,
and solid; the stalks of most other
grasses are hollow. The cxtensive root
system penctrates deeply. The grass
grows well on most soil types but is
most abundant on moist, well-drained
leams of rclatively high fertility.

Growth starts in late spring and con-
tinues throughout the summer. The
abundant, leafy forage is palatable to
all classes of livestock. It makes good-
quality hay if mowed beforc the
stemmy seed heads have formed. Much
of the native hay marketed in the Mid-
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west consists of big bluestem and asso-
ciated species.

Successful plantings of big bluestem -

have been made on many soil types.
The species may be seeded alone or in
mixturc with other adapted grasses.
It has been planted chiefly to retire
cropped land for permanent meadow
or pasture use. The vegetative cover
offers good surface protection. Secd-
ings should be made on a well-pre-
parcd, firm seedbed free {from weeds.
Seeding rates of 15 pounds of good
sced an acre have given cxcellent re-
sults. Full protection during the period
of establishment is nccessary; weeds
should be mowed to lessen the com-
pctition for water and nutrients.

Big bluestem seldom produces sced
every ycear, because the combination of
plentiful moisturc and modcrate tem-
peratures at the critical time of bloom-
ing docs not occur regularly. When it
is grown in rows and cultivated, how-
cver, it consistently produces 150 to
200 pounds of seed an acre. The seed
normally matures in late September
and October.

Ordinary binders and small-grain
combines have been used satisfactorily
to harvest the sced. Seed material as it
comes {rom the combine or thresher
usually contains cxcessive amounts of
stems, chaff, and other inert matter.
The material should be cleaned with a
fanning mill. If clcaning is done satis-
factorily, the seed should have a purity
of at least 40 percent and a germina-
tion of about 60 percent.

LittLE BLUESTEM
(Andropogon scoparius)

Little bluestem is a vigorous, long-
lived, native bunchgrass of wide distri-
bution over the United States. It is
most prevalent in the Great Plains, par-
ticularly in the Flint Hill sections of
Kansas and Oklahoma, where it sup-
plics dependable grazing and cured
forage. But in many areas it is not con-
sidered of major cconomic value be-
cause of low palatability and poor qual-
ity of its forage as thc plants mature.

YEARBOOK OF AGRICULTURE 1948

Little bluestem

Little bluestem is smaller than big
bluestem. The two usually are found in
close association, but little blucstem
is morc drought-resistant and is better
adapted therefore to sites that receive
limited moisture.

Growth begins late in the spring and
continues through the summer. Plants
usually grow 1 to 3 fcet tall. The leaf
blades are lcss than 74 inch wide and
from 4 to 8 inches long. The leaves,
flattened at the base, arc light green
until the plants reach maturity, when
they develop the distinctive reddish-
brown color.

Because of its habit of growth and
the wide rangc of soils on which it
thrives, little blucstem has great value! -
for erosion control. It is suitable for
usc in crop rotations and in mixturcs
for regrassing abandoned cultivated
land. Seedings should be madec on a
well-prepared, firm seedbed free from
weeds. A sceding rate of 15 pounds an
acre has given good results.

Sced matures in late September and
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October. The amount of sced pro-
duced in native stands depends on
timely rainfall during the growing
scason, the reserve moisture, and fa-
vorable temperatures during the period
of sced development. Because of these
requirements, dependable seed har-
vests scldom occur in any arca in suc-
cessive years. If it is grown in rows and
cultivated, however, it sometimes yields
200 pounds or even more of sced to
the acre.

Sced can be harvested with a binder,
combing, or swather. The seed units of
little bluestem are light and chalffy,
with awned appendages, and the sced
material as it comes from the combine
or thresher requires additional clean-
ing before it can be seeded with farm
drills. The ordinary farm hammer
mill has been found useful in process-
ing the seed material.

By processing it with a hammer mill
and cleaning it with a fanning mill to
remove seed appendages and break up
cxcessive stems and straw, a seed
product of satisfactory quality can be
obtained.

Sced purity of at least 40 percent
and gcrmination of 60 percent should
be obtained by properly processing and
cleaning the thresher-run seced mate-
rial. A pound of clean secd contains
254,000 to 263,000 secd units.

TALL OATGRASS

(Arrhenatherum elatius)

Tall oatgrass, a standard grass in
parts of Europe, is grown quite gen-
crally in the Central and Northern
States. Kalm advocated its culture in
Sweden in 1747. The genus name is
from the Greek word arren, meaning
masculine, and ather, meaning awn,
which refers to the awned staminate
florcts. It was cultivated in Massachu-
setts as early as 1807 and in South
Carolina in 1821.

A hardy and upright perennial, tall
oatgrass grows to 30 to 60 inches and
produces many lcaves. It does not
propagate by rootstocks. It tends to be
bunchy. It produces sced in open heads
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Tall oatgrass

or panicles resembling those of culti-
vated oats, although the secd is smaller
and much more chaffy.

Tall oatgrass prefers well-drained
soil and secms to be especially adapted
to light sandy or gravelly land. It docs
not grow well in shade. It has never
attained great importance in any local-
ity, but it does have many desirable
forage qualitics. It can bc uscd for
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pasturc or meadow; it gives a hcavy
yield of hay, which is quite palatable.
Although it does not produce a very
good sod, it seems to stand pasturing
well and furnishes abundant grazing.

It comes on carly in the spring and
remains green until late in the autumn.
Best results are obtained if it is grazed
in rotation and given controlled graz-
ing. Under continuous, close grazing
the stand is casily reduced. It is be-
coming a common practice in the Pa-
cific Northwest to use a mixture of tall
oatgrass and swectclover for a short-
rotation hay or pasturc combination.
Mixtures of tall oatgrass, orchard-
grass, and red clover have been used.
For the best hay the mixture should be
cut at about the time that it begins
blooming.

Its poor sced habit is a drawback.
It produces abundant sced, but harvest-
ing is difficult because the sced shatters
before fully mature. The sced is often
of low viability. The sced weighs 10 to
16 pounds a bushel. Approximately
150,000 seeds weigh a pound. The
usual rate of sceding is 30 to 40 pounds
to the acre.

In sections where there is a reason-
able amount of moisture in autumn or
latc summer and where winters arc
not severe, best results will probably
be obtained by seeding in September
or carly October; otherwise, spring
scedings are best. Broadcasting is best,
because the coarse, flufly sced docs
not feed evenly through a drill. A well-
fitted secdbed is cssential. After sow-
ing, the sced should be covered by cul-
tipacking or harrowing lightly.

An improved strain, developed in
Orcgon, is being increased under the
namec Tualatin. Its sced shatters less
rcadily than that of common tall oat-
grass; in the East it is somewhat shorter
in growth and has narrower leavcs.

CARPETGRASS
(Axonopus affinis)

Carpetgrass, a native of Central
Amcrica and the West Indies, was in-
troduced into the United States before
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Carpetgrass

1832. A specimen collected near New
Orleans that year is still preserved.

Carpetgrass has now spread over the
Coastal Plain {from Virginia to Texas
and inland to Arkansas. It now grows
in the Tropics of both hemispheres.

A perennial creeping grass, it makes
a dense sod and i1s distinguished by
its compressed, two-cdged, creeping
stems, which root at cach joint, and by
its blunt leaf tips. The slender flower
stems grow a foot high—rarely 2 {eet if
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the soil is fertile. Because it has no un-
derground stems, it never has become
a pest in cultivated ficlds.

Carpetgrass is especially adapted to
sandy or sandy loam soils, particularly
where the moisture is near the surface
most of the year. It grows well in the
low, flat woods in the Coastal Plains
region. It is moisture loving, but it
does poorly in swamps or where scep-
age is continuous. Over much of the
arca where it is grown, carpetgrass is
probably most valuable for permanent
pasture. It also has value for fircbreaks
in forests, lawns and turf, for usc along
roads, and for opcn arcas in the pine
forests. The cheapness and abundance
of seed and casc of establishment make
it popular in the South.

Because its sod is dense and its habit
of growth is aggressive, legumes are
maintained with difficulty in a culti-
vated pasture when carpetgrass is used.
On fertile soils it makes a good growth,
but gencrally it is not high enough in
fced nutrients to furnish a balanced
dict. Conscquently, it is not generally
recommended for the improved, high-
producing pastures.

Seed is harvested mainly in Missis-
sippi and Louisiana. Seed harvested
with a combine (the general practice
now), if properly handled, is usually
superior in color, purity, and germina-
tion to that cut with a mower, shocked
in field, and threshed later. A pound
contains about 1,350,000 seeds; a
bushel of seed weighs 18 to 36 pounds.

The usual rate of sceding is 5 to 10
pounds to the acre. Seed can be sown
on a well-prepared secdbed or broad-
cast on burned-over open arecas in tim-
berland. It is sprcad quite casily by
grazing animals and by natural rec-
sceding. Seeding is best done in spring,
. carly summer, or even midsummer.

THE GRAMA GRASSES
(Bouteloua species)

All species of Bouteloua are native
to the Western Hemisphere. About 18
species occur in the United States.
They are well represented throughout
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the Great Plains and Western States.
They ‘are reliable producers of good
forage on range and pasture land and
are prized therefore in various scctions.

The gramas are summecr growers,
and the amount of {orage they produce
depends upon the moisture available
during the growing season. In years of
extremc drought they make little or no
new top growth. Most species cure nat-
urally, however, and standing growth
from previous seasons makes very satis-
factory and palatable forage for most
classes of livestock.

Individual spikclets are small and
single-flowered, a characteristic that
greatly simplifies the identification of
species of Bouteloua.

SipE-0ATS GRAMA
(Bouteloua curtipendula)

Side-oats grama is a long-lived, na-
tive grass with an cxceptionally wide,
natural distribution. It is most abun-
dant in the Great Plains. It has short,
scaly rhizomes; usually it makes a
bunch-type growth and seldom forms
a densc sod.

The flowering stalks are 2 to 3 feet
tall. The leaves are about 6 inches long
and ncarly %4 inch wide. The seed
head consists of a large number of
spikes set on a slender, zigzag rachis
about 6 to 8 inches long. The stalks of
the spikes are twisted, so that the spikes
all extend, like a banner, on onc side
of the central axis. The root system is
fairly dcep and well branched; thus
the plants can cffectively utilize all
available moisture.

Side-oats grama produces an abun-
dance of lealy forage, which is well
liked by all classes of livestock. Good
hay can be had if the plants are mowed
at the proper stage of growth.

Ordinarily this species is sceded in
mixtures with other adapted grasscs.
A seeding rate of 15 to 25 pounds an
acrc is generally recommended. The
desirable ratc depends upon the quality
of secd and upon the other grasses, if
any, used in mixture. Seed matures
about midsummer. The plants rcach
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sufficient height to be harvested with a
binder. They can be combined with
ordinary small-grain equipment.
Yields of 100 pounds or more of sced
an acre are not uncommon from a na-
tive stand. If plants arc grown in rows
and cultivated, seed yiclds of more than
400 pounds an acre have been obtained.
Throughout the threshing operation,
the seeds tend to remain in clusters,
which usually require some mechanical
treatment to break them into individ-
ual units. After it is cleaned with a
fanning mill, the seed should have a
purity of 30 percent and a germination
of 65 percent. A pound of pure seed
contains about 125,000 seed clusters or
about 500,000 separate seed units.
Side-oats grama is considered excel-

lent for conscrvation use. It produces’

a good volume of leafy forage and is
adapted to a wide range of soil and
climatic conditions. Seedling vigor is
good, and failure to obtain a satisfac-
tory stand scldom occurs if minimum
care is used in seedbed preparation
and drilling.

Elreno side-oats grama, a new va-
riety developed through plant selcc-
tion, is now being grown and certified
by the Kansas Agricultural Experiment
Station.

BrLue GramAa
(Bouteloua gracilis)

Blue grama is a low-growing, long-
lived, native perennial that grows
throughout the Great Plains. The
leaves are 3 to 6 inches long and less
than 14 inch wide. The flowering
stems are 12 to 18 inches tall. Each
stem usually has two purplish spikes
that extend at a sharp angle from the
main stem.

Bluc grama is found on all soil types,
including alkaline soils, but is most
abundant on the heavier rolling up-
land soils. Its capacity to resist drought
permits it to occupy the drier sites
throughout its range of adaptation.

Growth begins fairly late in the sca-
son and depends on how much mois-
ture is available. The forage is relished
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by all the classes of livestock. Growth
ceases during long droughts but be-
gins again upon the rcturn of favorable
moisture and temperaturc. Because of
its wide distribution, high quality,
hardiness, and growth habits, it is one
of our most important rangc specics.

Under heavy grazing, bluc grama
often_ persists in nearly pure stands
after the associated grasses disappear.

Blue grama is rcadily established
from secd. Excellent stands have been
obtained by broadcast or solid-drill
secdings. The usual seeding rate is 8 to
12 pounds of clean sced to the acre.
For most satisfactory results, the sced-
bed should be well prepared and be
frce of wceds, but the seedlings are
relatively persistent and compete with
weeds and other grasses if they are not
grazed until they become well es-
tablished.

The sced usually matures in August.
The amount of seed produced depends
on whcether moisture is plentiful and
temperatures are cool during the pe-
riod of blossoming and sced formation.
Seed heads of blue grama ripen rapidly
as they near maturity, and utmost care
must be used to harvest the sced before
the secd heads shatter. Direct combin-
ing and swathing followed by pick-up
combining are the most cffective meth-
ods of sced harvest. Secd yiclds of
100 to 180 pounds an acre have been
obtained from good natural stands.

After being cleaned in a fanning
mill, the seed should have a purity of
at lcast 40 percent and a germination
of 75 percent. A pound of pure sced
contains about 800,000 units.

Because of its wide adaptation, ease
of cstablishment, and economic value,
blue grama is used extensively for con-
servation purposes. Although its cro-
sion-control properties are effective
when blue grama is sceded alone, the
genceral practice is to make plantings
with mixtures of other adapted grasscs.
Most revegetation seedings have been
made on range land and abandoncd
cropland.

As a general rule, seed should be
used near its point of origin. Experi-



In the grass nursery at Woodward, Okla, J. R. Harlan examines strains of buffalo-
grass—female plants on the right and male on the left. He compares them as to the
sex ratios in different progenies, germination, scedling vigor, rate of growth, the
quality and quantity of vegetation, probable seeding habits, and so on. Below, to
obtain pollen, technicians at Woodward select male plants from one of the plots.

Besides the new strains from plant breeders, collections from native vegetation
and introductions from ahroad provide material for ultimate use on farms, ranches,
and croded arcas—if they survive the thorough rescarch studies and observations.




The pollen from the selected male strain is carefully brushed on the flower of a
promising female plant. The resulting seed is planted, for increase, in nurseries—
as in the picture below, which shows rows of Russian wild-rye at the Northern Great
Plains Field Station at Mandan, N. Dak. In the nurseries, supplemental observa-
tion in conservation problem areas, and in research studies by several units of
the Department, new grasses are tested at this stage for influence on the soil struc-
ture and the fertility, resistance to diseases and insects, response to acid or alkali
soils, value for forage and conservation, season of use, and the rate of development.
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Among the many new grasses that are being developed or tested in the Great Plains
nurseries are (top, left) a typical plant of the standard crested wheatgrass; (top,
right) a new wheatgrass, stiffthair wheatgrass or Agropyron trichopborum, that is well
adapted to the Plains region; (below, left) Siberian wheatgrass, which was intro-
duced from Russia and resembles the crested wheatgrass but is inferior to it; and
(below, right) Mandan wild-rye, an improved strain of the Canada wild-rye that was
released to American farmers in 1946. Whatever laymen think of grass, to plant breeders
a grass is a living individual with its own specific uses, habits, place, and nceds.




The work of getting new and better grasses and legumes is big and complex.
As A. L. Hafenrichter and A. D. Stoesz put it, one has to find, assemble, test,
and improve new materials and then grow large amounts of seed. Sometimes one
has to devise special machines to harvest and plant the new grasses. One such
is the sced harvester (above). The fluffy, chaffy seed, as harvested, is usually
threshed and treated in a hammer mill. Below are pictures of unprocessed (top)
and processed seed of grama, bluestem, and wild-rye. Many farmers have their own
seed plots; from several hundred production fields other farmers can obtain seed.




Agricultural workers have had to perfect special drills and drill attachments to make
it easier to seed in stubble mulches, reseed ranges and abandoned lands, and
plant the new grass-legume mixtures. A rotary hoe (above) and a douhle drill
hox were combined so that mixtures of a large-seceded grass, a small-sceded grass,
and a legume could be planted in stubble mulches. Drill box attachments were made
to handle tiny seeds (helow, left) like those of lovegrass. Depth hands were
fastened to double-disk drills (below, right) to plant the seeds uniformly at shallow
depth.  Sometimes grass grows like Topsy, sometimes it needs special techniques.
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Fertilization is a major item in grassland agriculture. A test plot of wild-rye at
Mandan got no fertilizer; on another acre (below) 90 pounds of nitrogen was used.
Soil fertility regulates the amount of crop growth and influences its quality. As
J. T. Sullivan and H. L. Wilkins point out, fertilization may favor the growth of
some plants rather than others. Fertilizers also change the chemical composition
of the individual plant. Plants take up any element present in soluble form in
the soil and may take up more when more is present. The response to fertilizers
depends upon the fertility of the soil and upon the age and condition of the plant.




Sand dunes in the United States cover an area a tenth as large as the area of
farm land. Along the coasts, around the Great Lakes, and in nearly all inland
States, dunes menace forests, destroy agricultural lands, and leave waste behind.
In the words of Charles J. Whitfield and Robert L. Brown, sand dunes have
been a problem for centuries; most of the active dunes in the United States are
caused by man’s abuse of the protective cover of vegetation; their permanent con-
trol can be achieved only by establishing on them a vegetative cover by natural
succession or by seeding. Mechanical structures stop sand movement only temporarily.




A coastal dune in Oregon (preceding page, top) was out of hand. First, to stabi-
lize it, the sand was stilled temporarily with beachgrass (preceding page, bottom;
and above). A year later (below), the dune is permanently fixed by the perennial
plants like Clatsop red fescue, tall fescue, hairy vetch, and purple beachpea.
In the Midwest and Great Plains the hard areas around individual dunes are often
deep-listed to catch sand blown from the dunes and scatter it; sometimes a drag pole
is used to break down the crests. The area is then mulched and seeded to switch-
grass, the bluestems, Indiangrass, big sandreed grass, the lovegrasses, or others.




The picture above was taken in 1903. It shows an open, productive grassland in the
Southwest, the kind that made the pioneers stop and marvel at the bounty of nature,
at the luxuriant grass that grew belly-high to a horse and fed cattle like no other.
Forty years later the picture below was made from the same spot. What has happened
here has happened on millions of acres in Arizona, Texas, and New Mexico: Mesquite,
a low-value forage plant, has invaded the range after grazing by domestic livestock—
and grazing capacity is lowered, erosion is accelerated, the costs of handling live-
stock are up. The remedy: Kill the noxious plants, reseed, then graze conservatively.




A burned brush range in central Utah supported mainly big sagebrush, snowberry,
shrub oak, and chokecherry. Seed of 17 promising species of range plants was broad-
cast and harrowed in (above). In September of the following year grass nearly
waist-high (below) was growing on the place, and the grazing capacity was 15 times

greater than before burning. Men in the Forest Service estimate that 80 million
acres of range land need reseeding. To be successful and as inexpensive as possible,
reseeding must be done carefully: Sites must be chosen wisely; low-value competing
vegetation must be removed; and proved species seeded according to tested practices.




At Woodward, Okla., mowing in two successive Junes and keeping livestock off the
range from June to September killed many sagehrush plants, weakened the rese, im-
proved the pastures, and made surviving shrubs more palatable. Almost any heavy-duty
power take-off mower, properly equipped, can be used to mow heavy brush (above).

Tests in 1947 near Woodward and in Texas showed that 2,4-D, which can be applied
from airplanes for as little as $2 an acre, killed sand sagebrush, skunkbush, plum thicket,
and many other range weeds. Below, E. H. Mcllvain, ecologist at the Southern Great
Plains Field Station at Woodward, inspects results of the mowing and the weed killer.
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Many types of implements have been used to control noxious plants. A specially
designed bit (above) is used to uproot a late species of juniper, or cedar, on thou-
sands of acres in Texas. A one-way disk plow, of the wheatland type, is commonly
used for eradicating sagebrush in Utah, Idaho, and Nevada (below). Other tools
used with varying success in the Southern Great Plains to remove brush include
brush beaters, which do a good job if properly built; rolling cutters, which are
satisfactory in brush too heavy to handle otherwise; and railroad rails. To fight
mesquite, sodium arsenite, oils, grubbing, or power machinery are recommended.




Of many ways to put up hay, no one method seems best for all farms. As R. B. Gray
says, kind and quantity of hay, its use, growing conditions, equipment, and so on
determine the choice. But regardless of method, the grass must first be cut—by
the familiar mower or a newer machine. The ficld grass chopper (above) cuts and
chops the green crop for silage as it stands in the field. Or, after cutting, the
hay is raked into windrows to facilitate handling. Dump rakes handle widths up to
24 feet. Below is a tractor-powered side-delivery rake on rubber, designed for fast
raking and raking heavy crops. Its four-bar reels are said to shatter the leaves less.
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After the hay is cut and windrowed, it is loaded or baled. The raker-bar loader
(above) has reciprocating bars with flexible teeth that rake the hay up the sloping
deck and drop it on the rack. It has a folding foretruck for easier storing. Yor
loading green crops, loaders built more ruggedly are often used. Of several types of
balers, a one-man baler (below) makes a roll 36 inches long, 14~22 inches thick, and
40-100 pounds in weight. Its pick-up feeds the hay into a series of belts. When the
desired diameter of bale is attained, a device ties it with twine. Other types of balers are
operated by one, two, or three men and use wire or twine. Some make rectangular bales.
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A mower-crusher (above) is available to make it easier to cure coarse-stemmed hay.
It cuts the hay in the usual way and passes it through crushing rolls to crack
the stems. Then the hay is windrowed. On the Group Brothers farm in south-
eastern Pennsylvania (below), field-chopped grass is unloaded from a truck into the
trough of the elevator that blows the material into the silo. The motor at the right
operates a shaft that rolls back a canvas floor in the truck to speed up unload-
ing. The Group Brothers use a 4-1-1-1 rotation of grass-legumes, corn, oats,
barley. Two-thirds of their farm is in grassland, primarily orchardgrass and Ladino.




To see whether his legume hay is ready for ensiling, a Pennsylvania farmer uses a
moisture tester (above), a flat-bottomed plunger in a steel pipe. A hay sample in
the pipe is too wet if juice oozes from small holes in the pipe when 32 pounds of
sand is put in the pail. If no juice comes when twice that weight is applied, the
hay is too dry. Scientists in the Burcau of Dairy Industry, who devised the tester,
set up baby silos (below) at Beltsville to help in their extensive tests of silage
mixtures and treatments. Later in full-size silos they conduct further experiments
with processes that look promising in the pilot silos, which measure 4 feet by 8 feet.
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mental plantings of North Dakota seed
have not been productive when planted
in the Southern Great Plains and, con-
versely, plants from Texas-grown seed
do not make satisfactory growth in
North Dakota. This matter of plant
adaptauon is important with many of
- the native grasses and has led to the
general caution that locally grown sced
should be used whenever it is possible
to do so.

THE BROME GRASSES
(Bromus species)

Grasses of the brome genus are
found mostly in the' North Temperate
Zone. About 43 species are native to
the United States. Some of our most
important forage species belong to this
genus—and also some of our most
troublesome wecds.

The name is derived from bromos,
an ancient Greek name for a kind of
oat, and is cognate with broma, food.
Most bromes are highly palatable—
even the weedy bromes, during their
period of most active growth.

Leaf blades of the bromes are char-
acteristically flat, and the edges of the
sheath grow together to form a tube.
The seed heads arc usually more or
less open and spreading, forming pani-
cles. The tip of the rather rigid lemma
is notched into two teeth, between
which the awn arises.

CALIFORNIA BROME
(Bromus carinatus)

The California brome is a vigorous,
short-lived native of the Rocky Moun-
tain and Pacific coast regions. Many
botanists consider it a polymorphous
species that includes Bromus margina-
tus, B. maritimus, and B. polyanthus.
All forms are closely related, and sepa-
rations among them can be made only
arbitrarily.

Plants grow 3 to 4 fect tall. Leaf
blades are flat, 6 to 8 inches long, and
about ¥, inch wide. The seed is rather
strongly awned.

The species is characterized by ca-
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pacity to produce large quantities of
lealy forage that is relished by all
classes of livestock. The mature foliage
is harsh and less palatable, a condition
that is offset somewhat by the fact that
the seed heads are palatable and nu-
tritious.

This species would have extensive
use for revegetation if adequate sced
supplies were available. Some progress
has been madec in developing commer-
cial supplies of the sced.

REscUEGRASS
(Bromus catharticus)

Rescucgrass, a native of Argentina,
was introduced into the Southern
States about 100 years ago and now
appears spontaneously in many places
therc. It is a short-lived perennial
adapted to humid regions with mild
winters.

Plants grow to a height of 2 to 3
feet. Leaf blades arc 8 to 12 inches
long and about Y4 inch wide. Young
plants are usually pubescent, but ma-
ture plants are only slightly so. Panicles
are branched and are about 6 inches
long, with two to five spikelets at thc
extremity of each branch.

Growth starts in the fall and con-
tinues through the winter; the plants
mature in early summer. On poor land
they make little growth but on rich
soils they produce a good amount of
forage, which is relished by livestock.
The growing vegetation also protects
the soil against erosion in winter.

Seed is produced abundantly, and
is usually available commercially.

Rescuegrass can be seeded readily
with available farm equipment.

SmooTH BrROME
(Bromus inermis)

Smooth brome is a long-lived, per-
ennial sod grass with strong creeping
rhizomes. It is native to Europe, Si-
beria, and China. It was introduced
into the United States in 1884 and has
been grown widely throughout this
country. It is adapted especially to
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regions of moderate rainfall and low
to modcrate summer tcmperatures.

Plants grow to a height of 3 to 4
fect and produce an abundance of
basal and stem leaves. Leaf blades vary
from 8 to 12 inches in length and from
Y4 to V4 inch in width. The leaf sheaths
are smooth and closed, forming a tube.
The inflorescence is a panicle from 6
to 8 inches long. The root system is
extensive, with strong rootstocks. The
interlaced roots and rootstocks form a
coarse but dense sod, which resists
grazing and trampling and, by bind-
ing the soil, protects it against wind
and water crosion.

Two distinct types of smooth brome,
differing in growth bchavior, arc gen-
erally recognized.

The “southern type” came originally
{rom central Europe and is best adapt-
ed to the Corn Belt States and to the
parts of the central Great Plains that
have protracted dry periods and high
summer temperaturcs. Improved vari-
eties include Achenbach, Lincoln, and
Fischer.

The “northern type” was introduced
from Siberia and has been found well
adapted to Canada and the Northern
Great Plains, wherc long periods of hot
weather seldom occur.

Smooth brome makes its best growth
on moist, well-drained clay loam soils
of relatively high fertility. Although
more drought-hardy than most culti-
vated species, it does not withstand
the extremes of low moisture and low
winter temperatures so well as crested
wheatgrass or many of the native
grasses of the Great Plains.

As a pasture or hay grass, smooth
brome scarcely has an cqual in the
arca of its best adaptation. Growth be-
gins early in the spring and continues
through the summer if enough mois-
ture is available. Its good volume of
leafy forage is relished by all classes
of livestock.

Satisfactory stands have bcen ob-
tained in the Great Plains, where this
grass has bcen sceded at rates of 12 to
15 pounds an acre on well-prepared,
weed-free scedbeds. Smooth brome fits
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well into a grass-legume seeding, and
many acres are now in brome-alfalfa
mixture that formerly were devoted to
legumes alone.

Such grass-legume secdings have spe-
cial conscrvation and economic values.
They give greater forage yield and
protcction to the soil than either the
brome or the alfalfa would have given
if sceded alone, and the danger of bloat
to grazing animals is less. The presence
of a legume in the mixture also pro-
longs the useful life of the stand, pre-
sumably because it increases the
amount of nitrogen available in the
soil and thercby kecps the grass stand
from becoming sod-bound.

Seed matures in midsummer. Un-
der normal conditions about 75 percent
of the seeds arc well filled. Yields often
average 300 to 500 pounds of seed an
acre—more, if .the grass is grown in
rows on fertile soil and cultivated.

Seed may be harvested with a binder
or with a small-grain combine. Com-
bine- or thresher-run seed, if cleaned
with a fanning mill, should have a
purity of 85 percent and a germina-
tion of 90 percent. Approximately
175,000 purc sceds weigh a pound.

MouNTAIN BROME
(Bromus marginatus)

Mountain brome is a short-lived
grass that is native to the Rocky
Mountain and Pacific coast regions.
It is closely related to California brome
and similar to it in soil and climatic
adaptation.

Plants usually grow to a height of
3 to 4 feet, with leaves 6 to 12 inches
long, and about 4 inch wide. The flat
leaf blades arc usually hairy on their
lower parts. Leal sheaths are closed
and form tubes.

Growth starts in early spring and
continues with the production of large
amounts of leafy forage that is liked
by livestock. Rapid growth, vigor of
secdlings, and a well-branched and
deeply pcnetrating root system, the
outstanding characteristics of moun-
tain brome, make it onc of the most
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valuable grasses for use where vege-
tative cover is required immediatcly
to protect crodible sloping land.

Seed matures in midsummer and
can be harvested with a binder or with
a small-grain combine. Good-quality
sced can be obtained by cleaning the
combine-run secd material with a fan-
ning mill. Sced yields are heavy and
the quality and the amount produced
from cultivated rows are significantly
greater than from solid scedings. Seed
yiclds of 400 to 500 pounds an acre
have sometimes been obtaincd where
the grass is grown primarily for sced.
The forage remaining after removal
of the sced crop is of fair quality and
may be grazed or cut and cured for
roughage.

One of the important uses of this
grass in the agriculture of the Pacific
Northwest is for seeding in mixture
with alfalfa or sweetclover. In such
a mixture, the grass adds matcrially to
both root and top growth. The com-
bination offers greater soil protection
than legumes alone because of greater
density of plants and greater volumec
of roots. It is said also that the mixture
of grass with the legumes, which arc
high in protein content, lessens the
danger of bloat and provides a better-
balanced forage.

Bromar, an improved variety, has
recently been rclcased by State experi-
ment stations of the Pacific Northwest
and is being produced as certified seed
in commercial quantitics by members
of the several crop-improvement asso-
ciations.

BUFFALOGRASS
(Buchloé dactyloides)

Buffalograss is a fine-lcaved, native,
sod-forming perennial. It is the dom-
inant species on large arcas of upland
on the short-grass region of the central
part of the Great Plains. Generally it
grows 4 to 6 inches high and produces
leaves less than 14 inch wide and 3 to
6 inches long. It spreads rapidly by
surface runners and forms a dense,
matted turf. During the growing sea-

Buffalograss

son the foliage is grayish green, which
turns to a light straw color when the
plants ceasc growth.

Growth begins in late spring and
continues through the summer. Live-
stock like its forage. Its palatability,
prevalence, and adaptation to a wide
range of soil and climatic conditions
make it an important forage specics of
the Great Plains.

It withstands long, hcavy grazing
better than any other grass native
to that region; on ranges consistently
subjected to severe usc it often survives
as a ncarly purc stand. Because of its
excellent ground cover, aggressive
spread under use, wide climatic adap-
tation, and relative casc of cstablish-
ment, buffalograss is idcally suited for
erosion control on range and pasture
lands where the soil does not contain
too much sand.

The sced of the grass is enclosed in
hard burs, onc or more grains in a bur.
The burs normally have a low germi-
nation. Soaking and chilling, proccss-
ing with a hammer mill, or some other
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such trcatment of the burs is usually
required to insure good stands from
planting at moderate rates.

Small-grain combines altcred so
that the sickle can be run very close to
the ground arc satisfactory for harvest-
ing buffalograss burs from ungrazed
stands. Suction machincs, brooms, or
beater equipment must be used to col-
lect seed from closely grazed stands.

Natural stands have yielded as much
as 100 pounds of clean burs to the
acre. A pound averages 40,000 to
55,000 clean burs.

The buffalograss plants arc unisex-
ual; about half are female in function
and produce secd burs; the others are
male in function and produce pollen
only. When plants are grown under
cultivation primarily for seed produc-
tion, it is customary to grow 10 sced-
producing plants to 1 pollen plant.
This proportion of female to male
plants greatly increascs the amount of
sced produced under cultivation on a
given acreage over that possible under
natural conditions.

Revegetation by use of sod pieces is
cflective. Sod pieces about 4 inches in
diameter arc placed at 3- to 4-foot
intervals on a well-conditioned seed-
bed. Usually this results in a complete
sod cover by the end of the second
growing season.

Buffalograss seed is available from
commercial sources, although not in
abundance.

RHODESGRASS
(Chloris gayana)

Rhodesgrass was first brought to the
attention of the agricultural world by
the late Cecil Rhodes, aftcr whom it is
named. It is a perennial grass native to
South Africa and was first introduced
into this country in 1902.

Itis fine-stemmed and very leafy and
grows approximately 3 feet high. The
spreading, clustercd spikes of the
flowering head number from 10 to 15,
and sced is produced in abundance.
The plant also spreads by running
branches, or stolons, that are 2 to 6
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fcet long and root and produce a plant
at cvery node. That factor suggests
that the Rhodesgrass might become a
troublesome weed, but such has not
been the casc. Tests show that it can
be easily controlled.

Rhodesgrass is not winter-hardy and
rarcly withstands tcmperatures bclow
15° or 18° F. Its adaptation therefore
is limited. Howevecr, it is winter-hardy
and perennates in a narrow strip along
the Gulf Coast from Florida to south-
ern Texas and in southern Arizona and
California. Farther north it must be
treated as an annual, but as yet its
use in that way is not recommended.

It does best on fairly moist soil, al-
though it will make growth during
several months of drought. It grows
well on sandy soils in south Texas, well-
drained peaty soils in Florida, and on
soils too alkaline for alfalfa, cotton,
and other crops in southern California.

Rhodesgrass can be sown any time
during warm weathcr, but carly spring
usually is preferred. The sced is usually
broadcast at rates of 5 to 7 pounds per
acre. In regions of abundant rainfall or
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in irrigation ficlds, rates of 10 to 12
pounds may be advisable. The quan-
tity also varies with quality of the sced
and condition of the land. A well-pre-
parcd seedbed will help insure a good
stand, although stands have been cstab-
lished on rather loosc, rough ground.

Rhodesgrass was first cultivated for
pasturc. It withstands trampling, re-
covers quickly, and is relished by live-
stock. Rotation grazing is the best
method of management to insure
greater production and maintenance of
stand. It will also vield a lcafy hay of
high quality. The production for pas-
turc or hay varics greatly, depending
on soil fertility and the scason. Yiclds
of 5 to 7 tons of hay an acre have been
reported.

Rhodesgrass will produce three or
four crops of sced a year, but the seed
development lacks uniformity. The first
crop is generally the most productive,
with annual vields of 400 to 500 pounds
an acre not uncommon. Seed is har-
vested with combine, binder, or, some-
times, with sced strippers. Because of
lack of uniformity in maturity, great
carc is nccessary to obtain seed of good
quality. The sceds vary greatly in size
but average approximately 2 million to
the pound.

BERMUDA-GRASS
(Cynodon dactylon)

Bermuda-grass is a native of the Old
World, probably of India, but is now
common in all tropical and subtropical
parts of the world. We do not know
when it was introduced into the United
States, but rcports published in 1807
mentioned it as an important grass in
the Southern States. Now it is found in
all parts of the southern half of the
United States from Virginia to Florida
and westward to Arizona and Cali-
fornia. It is also called wircgrass, dog’s
tooth grass, and devil grass.

Bermuda-grass is a long-lived peren-
nial with a sprcading habit of growth.
It propagates by runncrs, underground
rootstocks, and seed. The runners vary
from a few inches to 3 or 4 fect in
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length, and under favorable conditions
they may grow 15 to 20 feet in a sca-
son. The rootstocks, which may become
stolons (runncrs) on hard soils, are
thick and white. The crect, flowering
branches are usually 6 to 12 inches
high, depending on the fertility and
moisturc of the soil. The lcaves are
short, flat, bluish-green, and 1 to 4
inches long. At the basc of cach lcaf is
a fringe of whitc hairs; the lcaf sheath
is compressed and slightly hairy. The
flowers are in slender spikes, three to
six in a cluster, similar in appearance
to crabgrass.

Bermuda-grass will grow well on
almost any soil that is fertile and not
too wet but better on heavy soils rather
than thosc that are light and sandy. It
thrives in warm or hot wecather. It
usually does not survive heavy freezes,
although it has lived through tempera-
turcs of 10° I'. in the vicinity of the
District of Columbia. For that rcason
it is often considered as a weedy pest
in the lawns in parts of Virginia and
Maryland.

Bermuda-grass may be propagated
by sced or by vegetative cuttings or
stolons. Because the seeds arc small
and light, a well-prepared scedbed is
desirable for best establishment. Spring
scedings, 5 to 7 pounds to the acre, are
generally best. The sced should be
covered with a cultipacker or a light
harrow.

Many mecthods are used in planting
stolons. The common practice is to
plow furrows 4 to 6 fcct apart, drop
stolons 2 or 3 feet apart in the furrow,
and cover them by plowing or with the
foot. Deep planting is important if the
stolons arc not watered when sct, be-
cause the stolons might dry out. Rolling
or cultipacking the soil after plantings
is also desirable. A complete fertilizer,
such as 4-8-4 or 6-6-6, should be ap-
plied at 400 to 600 pounds per acre
just ahcad of planting or secding. For
rapid cstablishment, nitrogen fertilizer
should be applicd in midsummer at
rates of 100 to 200 pounds of nitrate of
soda or its cquivalent.

The principal usc of Bermuda-grass



Bermuda-grass

is for pasture and lawns, but it is also
used for hay. It is palatable and nutri-
tious even after frost in the fall. Many
farmers hesitate to use it because it is
difficult to control in row or cultivated
crops.

Bermuda-grass responds to cultiva-
tion and old undisturbed pasturc sods
soon become weedy and unproductive.
The best method of maintaining a pro-
ductive pasture with it is by shallow
plowing cvery 3 to 5 years or so, fer-
tilizing, and maintaining the stands of
legumes in it.

Improved varieties are more vigor-
ous in growth than common Bermuda,
more disease-resistant, and superior in
other characters. These new varietics
produce sced sparsely and must be
planted vegetatively. Of the two varic-
ties most widely used now, Coastal
Bermuda is more productive over the
region than Suwannce, but Suwannee
shows promisc in Florida. Finc-leaved,
compact, sod-forming strains also are
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now being developed for lawn and turf
purposes, but are not rcady yet for
distribution.

Commercial seed supplies of com-
mon Bermuda-grass are harvested in
Arizona and southern California. Sced
is harvested from voluntcer stands of
grass in old abandoned cultivated crop
fields and alfalfa plantings. Sced yields
vary from 100 to 200 pounds an acre.
Onc or two seed crops are harvested
annually with an ordinary ficld mower
and then threshed soon after harvest.

Insects and disease have caused some
injury. In Florida mole crickets have
been known to kill out large arcas; a
scale insect is widely distributed, but it
has not caused serious damage. Dis-
eases that attack Bermuda-grass are -
Rhizoctonia, Helminthosporium, and
Sclerotium.

ORCHARDGRASS
(Dactylis glomerata)

Orchardgrass has been in cultivation
in North America since 1760. It is a
native of Europe, where it is known
as cocksfoot. It is a long-lived peren-
nial, a distinctly bunch-type grass with
folded leaf blades and compressed
sheaths. It grows in large contiguous
masses. This tussock-forming habit is
lessencd somewhat by carcful grazing
management and by sceding with a leg-
ume, such as Ladino clover, lespedeza,
or alfalfa. It does not produce stolons
or underground rhizomes and, therec-
fore, never forms a dense sod. The
peculiar cluster formation of the inflor-
escence is characteristic and cannot be
mistaken for that of any other culti-
vated grass.

Orchardgrass was first cultivated in
Virginia. Now it is widcly distributed
over the United States. Its persistency,
leafiness, and ability to withstand rela-
tively adverse soil and climatic condi-
tions in the humid temperate regions
of the United States make it a desir-
able pasture grass. The most extensive
acreage is in the southern half of the
timothy-bluegrass region, which cx-
tends from southern New York Statc to
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southern Virginia and westward from
the Atlantic coast to eastern Kansas
and southeastern Nebraska.

Orchardgrass flourishes on rich soil,
but it also succeeds on light soil of
medium fertility and on moist, heavy
land. Sometimes it does well where
Kentucky bluegrass is unsuccessful. It
is one of the best cultivated grasses for
shade. Where it is adapted it is gen-
erally dominant in orchards, woodland
pastures, and similar areas. It is quite
cold-resistant and continues growth
until the first severc frosts. Orchard-
grass is morc productive and better
adapted in the southern range of the
timothy-growing region than timothy
or smooth brome because it will tol-
erate more heat, drought, and lower
soil fertility. It can be seeded in early
spring with or without a nurse crop.
It is one of the first grasses to start
growth in the spring. Smooth brome
and timothy are morc resistant to
winterkilling, but ncither can equal
orchardgrass in summer production of
leafy pasturage.

Livestock graze orchardgrass early
in the spring, and since it starts growth
early it is necessary that the animals
be turned on beforc seed heads form;
otherwise the carly spring growth be-
comcs unpalatable for pasturage.

Good results have been obtained
with a combination of orchardgrass
and Korean lespedeza in regions where
lespedeza is adapted. Both thc grass
and the legume thrive on soils of
medium fertility although both, of
coursc, respond to improved fertilizing
practices. The bunch type of growth,
once considered objectionable, makes
orchardgrass an idcal companion for
Korean lespedeza. Both thrive in sum-
mer and therefore extend the pasture
season on land that would not main-
tain a growth of clover or alfalfa.

The practice of making grass silage
has further demonstrated the value
and uscfulness of orchardgrass. When
it is grown in combination with leg-
umes such as red clover and Ladino
clover, orchardgrass is able to produce
the maximum tonnage of high-quality

S
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silage early in the scason. If this carly
growth is removed, the orchardgrass
will not crowd the legume, and its
rapid rccovery will produce an abun-
dant, high-quality summer pasturage
at a time when permanent pasturcs are
dormant. This production during the
summer months, when permanent pas-
tures are unproductive, is an important
factor in favor of this grass. Although
other grass-legume combinations may
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give equal or higher total forage yields
for the scason, orchardgrass has a defi-
nitc place in pasture management be-
cause livestock must have continuous
pasture of good production throughout
the growing scason.

Grown along, orchardgrass will aver-
age 1 to 2 tons of field-cured hay to the
acrc. From a combination of orchard-
grass and clover or alfalfa, yields of
2 to 3 tons can bec expected. In the
seed-producing areas of Kentucky and
Virginia, the growth remaining after
seed harvest is used to good advantage
for pasture or hay.

In Virginia the northern counties
produce most of the sced. In Ken-
tucky the central section and Oldham
and Henry Countics in the north are
among the high sced producers.

A common practice for cstablish-
ment of orchardgrass for sced produc-
tion is to sow 1 bushel (about 14
pounds) with red clover and take a
hay crop the first year. Seed is har-
vested in succeeding years and the
altermath pastured or removed as hay.
Some growers successfully use sweet-
clover or alfalfa in combination with
orchardgrass. Yields of 350 pounds of
sced per acre have been reported from
orchardgrass in 3-ycar-old stands with
alfalfa; afterward, 1 ton of high-quality
hay was obtained per acre.

Nitrogen is probably the most effec-
tive fertilizer in increasing sced yields
and quality. On soils of medium to
good fertility, nitrogen appears to give
the most effcctive results. Approxi-
mately 20 to 30 pounds of nitrogen
are usually sufficient, except on poorer
soils or on old established fields of or-
chardgrass in which 40 to 50 pounds
of nitrogen may be necessary. Heavier
applications often cause the grass to
lodge and sometimes cause the heads
to fail to fill out.

Orchardgrass is not scriously trou-
bled by inscct pests. Discases have been
less severe in grazed ficlds than when
the grass is allowed to grow to hay
stage. The most serious discases are
anthracnose, leaf stripe, leaf blotch,
and stripe smut.
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It is cstimated that about 1 million
acres ol orchardgrass arc grown cach
year; 40,000 acres or more arc har-
vested for seed. The harvesting sea-
son is usually in June. A small quantity
of seed is occasionally imported, but
most of the sced used in this country
is grown here.

WILD-RYE
(Elymus spccics)

The genus Elymus is well represent-
ed in the native grass species of the
Western States. Most wild-rye specics
are perennial and many are bunch-
grasses; a few, however, form sod.

The scientific name is derived {rom
the Greek elumos, an ancient name
{for a kind of grain.

Thesc grasses have coarse and rough
foliage and arc relatively unpalatable,
but they are most useful for revegeta-
tion because of their good seced habits,
high forage production, wide adapta-
tion to a variety of soils, and relative
casc of cstablishment.

The wild-rye grasscs arc susceptible
to ergot, a fungus discase that replaces
the kerncl of the seed head. If live-
stock eat large quantitics of ergot,
losses may be serious.

Canapa WILD-RYE
{Elymus canadensis)

Canada wild-rye is a vigorous, wide-
ly distributed, perennial bunchgrass.
It is most abundant in the Great
Plains, the Pacific Northwest, and the
Rocky Mountain States.

The sced heads grow to 3 to 5 feet
and may be green or green-bluc. The
leaf blades are broad, flat, and rough.
They are 6 to 12 inches long and
usually ¥4 inch or more wide. The ma-
ture spikes, dark purple in color, aver-
age ncarly 6 inches in length and have
sharp awns that cmerge {rom the
spikelet parts.

Wild-rye begins growth about a
week later in the spring than brome
or crested wheatgrass. It usually con-
tinucs to grow through the summer if
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moisture conditions are favorable, and
may resume growth in the fall after a
summer drought if enough moisture is
available then.

The palatability of the forage is fair
but becomes less as the plants become
harsh and woody at maturity. The
young scedlings arc exccptionally vig-
orous and quickly form a good protec-
tive cover; Canada wild-rye therefore
1s useful in mixtures, especially with
grasscs that do not produce ground
cover rapidly.

Sceding rates should vary with the
number and kinds of other grasses in
the mixture. Ordinarily 6 to 8 pounds
of Canada wild-ryc to the acre pro-
duces a good stand.

Hay of good quality may be had if
the wild-rye is harvested just as the
seed heads are emerging from the boot.

Seed matures in late summer and
can bc harvested most satisfactorily
with a binder. Sced may also be har-
vested directly with a small-grain com-
bine, but if this is done, the product is
likely to include an excessive quantity
of immature seed, which lowers germi-
nation and the general vigor of the
seedlings.

Seed yields of 300 to 400 pounds an
acre have been obtained from natural
stands; yields from grass grown in rows
and cultivated are higher.

The combine- or thresher-run sced
should have an average purity of 65
percent and a germination of 90 per-
cent. Processed purc seed contains
110,000 to 120,000 sceds to the pound.

The awns present on Canada wild-
rye sced make secding with ordinary
farm drills difficult. The awns, like the
sced appendages on many other species
of native grass seed, can be removed
readily by processing the sced with a
hammer mill. The additional time and
effort required for processing and sced
cleaning is more than offset by the
improved quality of the seed.

Mandan wild-rye, an improved vari-
ety developed through sclection and
breeding at the Northern Great Plains
Field Station in North Dakota, pro-
duces more forage and seed. Its sced is
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now being produced under certification
by members of the North Dakota Crop
Improvement Association.

GIANT WILD-RYE
(Elymus condensatus)

Giant wild-rye is a coarse, robust,
perennial with thick, short rootstocks.
It occurs in all the Western States. It
is the largest of the native ryegrasses.
Individual plants often grow 10 feet
high and form clumps several feet
thick. The ercct flower spikes may
grow 1 foot long. Leaves are flat' and
coarse, nearly 34 inch wide and 2 fect
long. The extensive root system has
short, thick, perennial rootstocks.

This bunchgrass is abundant on
moist or wet saline soils; it occurs also
on moderatcly dry fertile soils, but
moderate grazing, especially during
early spring, is essential to good stands.

During the carly scttlement of the
Western States, it was a primary source
of spring grazing and winter feed for
livestock. Excessive use, particularly
while the plants were young and succu-
lent, has depleted the natural stands.

Giant wild-rye is grazed 'rcadily
while young. Later the foliage becomes
coarsc and harsh, and livestock lcave
it if they can get more palatable forage.
If it is left standing, the grass provides
a considerable amount of winter fced
for cattle and horses. Fairly good hay
can be had from the young growth.

Good stands of giant wild-ryc have
becn obtained by drilling the seed
about an inch deep. It is valuable for
range reseeding on flood plains. Sced
of native stands can be harvested by
combine.

Scarcity of seed has limited the use
of giant wild-rye for revegetation of
range lands in the West.

BLUE WILD-RYE
(Elymus glaucus)

Blue wild-rye is a native perennial
bunchgrass that grows throughout the
Western States, particularly on old
burns and cut-over areas in the North-
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west. It commonly grows in small tufts
and rarely forms dense, pure stands.
It is the most widely distributed and
common species of wild-rye in the
Western States.

Seedstalks may grow to 5 feet high,
with broad, flat, smooth leaves nearly
12 inches long. Roots are vigorous and
penctrate deeply. The plant derives its
name from the bluish bloom on leaves
and stems.

It is most abundant on moist soils,
but it stands considerable drought. The
foliage, although rather coarse, is
grazed by cattle and horses, especially
during the early part of thc scason,
when they seem to relish it.

Blue wild-rye produccs good growth
during the cool season in parts of Cali-
fornia; it also persists very well there
under limited rainfall and shows prom-
isc for use as dry-land pasture, hay, or
range.

Experimental plantings as a vegeta-
tive cover in wood lots in Washington
have been successful ; black locust trees
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made optimum grewth in plantings
with various grasses and legumes as
ground cover. Blue wild-rye was shade-
tolerant, provided exccllent ground
protection, and gave the highest forage
yiclds of the several grasses under test.
When planted with alfalfa under these

_conditions, the forage yield of alfalfa-

grass was good, but the grass-legume
mixturc seeding depressed tree growth.

When grown under cultivation, seed
yields of 300 to 400 pounds an acre
have been obtained. The threshed sced
had a purity of 80 percent as it came
from the thresher ; when it was cleaned,
its purity was 97 percent and the germi-
nation was 81 percent. The test weight
is about 23 pounds per bushel.

Blue wild-rye has not becn used ex-
tensively in reseeding, primarily be-
cause of inadequate seed supplies.

THE LOVEGRASSES
(Eragrostis species)

The genus lovegrass, Eragrostis, com-
prises 250-odd species and is repre-
sented in all temperate regions. Only a
few specics, some native and some re-
cently introduced, have been recog-
nized as of agricultural value in the
United States. Several native species
arc considered weeds.

The name comes from the Greck
eros, love, and agrostis, a kind of grass.
Several species are recognized for their
capacity to producc an abundance of
seed and forage on soils of low fer-
tility; hence they arc used to provide
vegetative cover on eroding sites.

The best known specics is E. abys-
sinica, called Tef in Ethiopia, where
it is cultivated as a cereal. It is culti-
vated also in India and Australia but
usually as a forage plant. Although in-
troduced at various times, it has never
{ound a placc in American agriculture.

In the United States where about 40
species occur naturally, only 4 have
been noted as of much value. E. obtusi-
flora, ranging from New Mexico and
Arizona southward into Mexico, is a
hard and rigid perennial that sprcads
by rhizomes and thrives on alkaline
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soil. It furnishes a great deal of forage
in arcas where it grows naturally.

Plains lovegrass, which grows on dry
or sandy prairies in the Southern
Statcs, also has some value in New
Mexico and Arizona as range forage
and ground cover.

WEEPrING LOVEGRASS
(Eragrostis curvula)

Weceping lovegrass is a vigorous,

perennial bunchgrass native to South
Africa. It was introduced by plant
cxplorers from the mountainous part
of Tanganyika in 1927. Scveral im-
portations of it have been made in the
past 20 ycars; the most promising im-
portation, from which the present seed
stocks were obtained, was brought into
the United States in 1934 and first
tested and grown in the Southwest.
This grass is particularly well adapted
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to the soils and climate of the Southern
Great Plains.

Weeping lovegrass plants produce
seedstalks 2 to 5 feet tall and numerous
slender, curving basal leaves 10 to 20
inches long. The heavy forage is eaten
readily by cattle in early spring but
sparingly in summer. The normal pres-
ence of green shoots in the bases of the
plants often induces cattle to cat old
growth in winter.

The plants resist summer heat and
drought and survive temperatures as
low as — 11° F. if the soil has adequate
moisture at the time of the first killing
frost.

Weeping lovegrass is easily estab-
lished from seed. Its vigorous young
seedlings quickly make an effective
ground cover. The seed ripens in late
June and thus escapes the hazards of
the dry, hot midsummer. Sced vyield
per acre has amounted to 200 pounds
under dry-land farming conditions and
600 pounds undecr irrigation.

Binders, headers, and combines
have been uscd in harvesting seed. Re-
cleaned seed should have a purity of
98 percent and germination of 85 per-
cent. About 1,500,000 clean seed weigh
a pound.

SAND LOVEGRASS
(Eragrostis trichodes)

Sand lovegrass, a vigorous, long-
lived, native bunchgrass, occurs on
sandy soils of the central and southern
parts of the Great Plains. Plants nor-
mally grow to 3 to 6 feet. The elon-
gated panicles are sometimes half as
tall as the plant and have a distinctive
purple color. The slightly hairy leaf
blades are V4 inch wide and about 12
inches long. Lealy foliage, primarily
basal, is abundant. Roots are vigorous,
spreading, and deeply penetrating, and
thercfore of value in conservation.

Plants begin growth very early in
the spring and remain green until late
fall. It is gencrally considered one of
the most palatable and nutritious of

“the range grasses, and {requently it

suffers from continuous overusc.
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Sand lovegrass is easily cstablished
from secd and voluntcers aggressively.
It makes exccllent growth when secded
cither alone or in mixture on sandy
soils but does not thrive on heavy soils,
cxcept in pure stands.

Native stands are seldom suitable
for sced harvest becausc of the pres-
ence of brushy plants such as sand sage-
brush (Artemisia filifolia), shinnery
oak (Quercus spp.), or the skunkbush
(Rhus trilobata). Seed yields have ex-
ceeded 400 pounds an acre under irri-
gation and 150 pounds on dry land.

Binders and combines have becn
used for sced harvest. Cleaning the
secd with a [anning mill should result
in a purity of 98 percent and a germi-
nation of 75 perecent.

CENTIPEDEGRASS
(Ifremochloa ophiuroides)

Centipedegrass is a native of south-
eastern Asia. It was first introduced
into the United States in 1919 from
China. It has been distributed in the
Southern States and as far west as the
Pacific coast. A low-growing percnnial,
it spreads by stolons. In appearance it
is 1ntermediate between carpetgrass
and Bermuda-grass; it has shorter
nodes than the latter and makes a dense
mat of creeping stcms and leaves.

Centipedegrass is adapted to a wide
range of soils, especially on the Coastal
Plains of North Carolina to eastcrn
Texas. It will grow on clay soils and
the poorest Norfolk sand if enough
moisture and plant food are available
for it to get started. It has withstood
temperatures of 12° F. or slightly
lower, but it is not adapted to condi-
tions in the North.

Because of its low nutritive value,
its best use is for lawns and crosion
control. It is not suitable for heavy or
intensive use, such as on airport run-
ways. In pastures it generally has given
poor livestock gains. Because of its
dense and aggressive growth it crowds
out desirable legumes. Chemical analy-
sis of grass samples, even in young
vegetative growth, resembles  (with

somc variations) the analysis of ccreal
straws. The crude fiber is higher in
centipede than in straw, but the fat-
and nitrogen-frec extract is lower.

Centipedegrass will grow well on
poor soils, but a complete fertilizer will
encourage a more rapid sprcad and
dense turf. Nitrogen fertilizer gives a
most noticcable cffect; there is no spe-
cific need for limestone. Because of its
low fertility requirements, it is a desir-
able lawn or turf grass on low-fertility
soils when costs of maintenance must
be kept low.

Secd is unavailable in commercial
quantities, and plants or stolons must
be used. To establish new stands, a
scedbed should be prepared as for any

crop; then furrows, 2 to 3 inches deep



Meadow fescue

and about 10 to 18 inches apart, should
be opencd. The plants or stolons arc
placed about 6 inches apart in the fur-
rows and covered immmediately to pre-
vent drying, with an inch or more of
the plant left protruding above the
surface. A closer spacing of rows and
plants in the row gives a quicker estab-
lishment and cover. If the stolons are
well watered and top-dressed with ni-
trogen, growth will be more rapid.
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Spring-plantcd stolons have spread as
much as 8 to 10 fect in a season. Ap-
proximately 15 to 20 pounds of stolons
should set about 1,000 squarc fect of
lawn at the rates given.

Its vigorous growth habit and abil-
ity to produce some sced make eradi-
cation rather difficult. It is therefore
not recommended in places where it
might become a pest.

THE FESCUES
(Festuca species)

The fescues compose a large genus
of which there are about 100 specics
in temperate or cool zones. They vary
in texturc and growth. Some arc an-
nuals, some perennials; some are low
and others arc rather tall; different
ones are fine, coarse, tufted, crecping,
crect, and so on. Thus they comprise
a versatile group of varying uses.

The annual specics are weedy, but
the perennials are cxcellent {or forage
and turf. The several species that are
cultivated as pasture grasses can be
classified as the broad-leaf and- the
fine-lcaf species.

Of the broad-leaf species that cur-
rently arc most widely used, mcadow
fescuc (Festuca elatior) and tall fes-
cue (F. elatior var. arundinacea) are
outstanding. Of the fine-leaf species,
red fescue (F. rubra), Chewings fes-
cue (F. rubra var. commutata), and
sheep fescue (F. ovina) arc perhaps
the most uscful.

Mzeapow FESCUE
{Festuca elatior)

Mcadow fescue, a hardy perennial,
is believed to have been introduced
into the United States from Europe,
probably England, where it is a stand-
ard grass.

It flourishes in deep, rich soils;
where it is adapted it will usually grow
to 15 to 30 inches. The leaves are
bright green and rather succulent. The
leaf sheaths are smooth and reddish
purple at the base, and the young
leaves involute in the bud. The blade
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is glossy on the under surface. The
panicles are open, similar in appear-
ance to those of Kentucky blucgrass,
although much larger and coarser. It
flowers in Junc and July.

It docs not propagate itsclf by root-
stocks or form a dense sod. It produces
comparatively few culms, and pro-
duces an abundance of highly germin-
able seed. The seed, which is easily
harvested and cleaned, weighs 22 to
27 pounds to the bushel; therc are
225,000 seeds in a pound. The usual
rate of seeding is approximately 25 or
30 pounds to the acre. :

Some years ago all sced of meadow
fescuc was imported, but now most of
it (1,235,000 pounds a ycar between
1940 and 1946) is produced in the
United States. The sced yicld fluctu-
ates considerably. Fields 2 or 3 years
old are the most productive, but some
that have been in for 8 or 10 years
average 300 pounds of sced an acre.

Weeds that make it hard to main-
tain stands of mcadow fescue include
chess or cheat (Bromus secalinus) and
whitetop fleabane (Erigeron strigosus).
Cheat has always caused trouble in
meadow fescue stands because its seeds
closcly resemble those of the fescue.

Meadow fescue can be grown well
throughout the timothy region and also
farther south and west because it can
withstand more heat and drought than
timothy. In regions where it is adapted
it is grown to a limited extent for pas-
turc and hay. In the past it was com-
monly used in pasture mixtures, espe-
cially on soils that tend to be wet, but
it is being used less and less for hay and
pasturc because of the improvement
and increase in the production of tall
fescue.

TarLL FESCGUE
(Festuca elatior var. arundinacea)

Tall fescue is a decply rooted and
strongly tufted perennial with stems 3
to 4 feet high, crect and smooth. The
numerous dark-green basal leaves are
broad and flat, the sheath is smooth,
and the ligule is short. The nodding
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Sheep fescue

panicle head is 4 to 12 inches long and
has lanceolate spikelets that are V4 inch
or morc long and many-flowered. This
variety, like the species, flowers in
Junc and July. :

Tall fescue is found growing in
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damp pastures and wet places through-
out Europe, North Africa, and North
America. It can be distinguished from
meadow fescue by height, its broad
leaf, and the deep green of the upper
surface of the lcaf, which is promi-
nently ribbed and rough.

Tall fescue was introduced from Eu-
rope probably about the same time as
meadow fescuc. Two strains, Alta and
Ky. 31, are receiving the most atten-
tion now. Alta fescue is a selection
made from a 4-year-old stand of tall
fescue in Oregon in 1923; Ky. 31 is an
increase from tall fescue found in 1931
on a Kentucky farm, where apparcently
it had been growing for somcthing like
50 years.

Tall fescue is adapted to a variety of
soils and in gencral to the samc region
as meadow fescue. Like meadow fescue,
it does best on heavy soils that have
considerable humus. Somewhat coarscr
and taller than mcadow fescue, tall
fescue is higher in forage yield and
longer-lived.

The exact forage and pasture value
of tall fescuc has not been determined,
but it will grow well in wet as well as
in dry situations. In the Pacific North-
west, Alta fescue is rather widely used
for pasture for cattle and sheep. Indi-
catlons are that it may be desirable for
winter pasture in the South. Farther
north it may serve well for pastures of
somewhat low fertility. It is quite
drought-resistant and aggressive; it
competes strongly with the legumes
and sometimes wins out over them.
It is less palatable than bromegrass,
orchardgrass, or timothy.

Sueep FEscUE
(Festuca ovina)

Sheep fescue, probably a native of
the Northern Hemisphere, is a bunch-
grass that forms dense tufts with nu-
merous stiff, rather sharp, bluish-gray
leaves. It is adapted to about the same
climate as bluegrass and can be grown
in the most northern agricultural

“areas. It succeeds better than most
grasses on sandy or gravelly soils. Cat-
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Red fescue

tle and shecp will graze sheep fescue
but it is not generally rccommended
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for pasturcs—its greatest use is for
making a durable turf on sandy soils.
The commercial sced comes from Eu-
rope. The seed weighs 10-to 15 pounds
per bushel. The usual ratc of sceding
is 25 to 30 pounds to the acre.

Rep Fescug
(Festuca rubra)

Red fescue resembles shecp fescue,
but its leaves are bright grcen and it
does not grow in tufts. It crecps by
underground stems.

From the commecrcial standpoint,
there arc two distinct forms, red fes-
cue and Chewings fescuc.

The first is a creeping grass, al-
though this characteristic is rather
variable, for some strains arc more
crceping than others. This may ac-
count for the usc of the common name
creeping red fescuc in an attcmpt to
make a distinction bctween strains.

Chewings fescue is cespitose or tufted
and docs not creep. It has been as-
sumed by some that Chewings and red
fescue had a common origin; that can
hardly be true because both occurred
in Europe and were described before
they were of commercial importance.

Like sheep fescue, they arc hardy,
robust plants. They are used mainly
for lawns and good turf and are espe-
cially adapted to shaded, dry sites.

Much of the seed of both red and
Chewings fescuc used in the United
States is produced here or in Canada.
Large amounts used to bc imported
from Europe, Australia, and New Zea-
land. Several new strains have been
produced, but their gencral regions of
adaptation have not been detérmined.
These include’ the Illahee and Rainier
strains from Oregon and the Olds
strain from Canada.

THE RYEGRASSES
(Lolium specics)

The common name, rycgrass, is
applicd to a group of plants compris-
ing two specics of the genus Lolium.
One, L. muliiflorum, is known as [tal-

Italian ryegrass

ian ryegrass, and the other, L. perenne,
as perennial rycgrass. The two species
arc closcly related morphologically and
their cultural practices arc practically
the same.

Italian ryegrass, usually an annual,
is generally distinguished from peren-
nial rycgrass by the awned lemma and
stem characters and by the arrange-
ment of the leaf in the bud. Awns are
present on sced of Italian ryegrass and
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Perennial ryegrass

are usually absent on perennial rye-
grass. The culm or stem of Italian
ryegrass is cylindrical but that of peren-
nial ryegrass is slightly flattened. The
leaves of Italian ryecgrass arc rolled in
the bud. In perennial rycgrass the
leaves arc folded in the bud. The
plants of Italian ryegrass are yellowish
green at the base. Those of percnnial
ryegrass are commonly reddish.
Italian rycgrass, a native of the
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Mediterranean region, apparcntly was
first cultivated in northern Italy; it
was known in Switzerland in 1820
and in France in 1818.

Perennial ryegrass was the first of
all perennial grasses to be grown in
purc stands for forages. It was men-
tioned in agricultural literature in
England in 1611. It occurs naturally
in all of temperate Asia and in north
Africa. It succeeds best in cool, moist
regions that have mild winters.

In this country best results have been
had with it on the Pacific coast and in
the central and southern parts of the
Atlantic States. The hot, dry weather
of July and August affects the growth;
if drought continuecs into September,
the recovery is slow. Like Italian rye-
grass, it has a wide range of adaptabil-
ity to soils, but it prcfers medium to
high fertility. In some scctions the
grasscs are considered wet-land grasses,
although production usually declines
as the drainage gets poorer.

Italian ryegrass is more valuable as
a hay plant on the Pacific coast than
anywhere else in the United States. It
makes an excellent temporary pasturc
and gives a quick cover for early graz-
ing in permanent pastures. When sown
in combination with winter grains for
temporary pasture, it makes a desir-
ablc bottom grass and incrcases the
length of the grazing scason. Italian
ryegrass is a most desirable annual
grass for temporary poultry range. In
the South it is used extensively for fall
sceding on permancnt lawns in order
to furnish a green cover in winter.
It also makes a good temporary lawn
because it produces a turf quickly.

The principal use for perennial ryc-
grass in this country is for permanent
pasture scedings. It starts growth carly
in the spring and affords grazing while
the more permancnt or longer-lived
grasscs are becoming established. Be-
causc of the toughness of its leaves,
which makes it hard to mow, perennial
ryegrass is not usually considered de-
sirable for lawns—nor will it give a
good turf in the summer months.

The ryegrasses can be sceded in the
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fall or early spring. Spring scedings are
preferable where winters arc severc.
Fall scedings are morc successful in
morc temperate regions. Seed may be
broadcast by hand or with an endgate
seeder and covered with a smoothing
harrow, or it can be sown with a grain
or grass-seed drill. The seed should be
covered with approximately one-half
inch of soil. When the grain drill is used
it may be necessary to reduce the size
of the sced outlets to prevent sowing
too much seed.

When seeded alonc for forage or seed
production, 20 to 25 pounds of sced
per acre is sufficient. When sceded with
small grain or a legume for annual pas-
ture, 8 to 10 pounds per acre will give
a satisfactory stand. When it is seeded
on established grasses to furnish green
lawns for winter, or when it is seeded
alone in spring or fall for a temporary
lawn, 3 to 5 pounds per 1,000 square
fect is used. :

Very little seed of pure Italian ryc-
grass is produced in the United States.
Domestic-grown seed sold as such is a
mixture of annual and perennial types;
many intermediate types have resulted
from field crossing. Such types arc gen-
crally called common rycgrass, al-
though they are classified as Lolium
multiflorum.

Practically all the seed of common
ryegrass and perennial ryegrass is pro-
duced in the Pacific Northwest. Har-
vesting practices are the same as for
small grains. Because the secd shatters
easily, larger yields are obtained by cut-
ting with a header or binder when the
secd is in the hard-dough stage. Aver-
age seed yields are from 600 to 700
pounds an acrc. Approximately 275,-
000 sceds make a pound of Italian
rycgrass; seed of perennial ryegrass is
slightly smaller.

Improved strains of the ryegrasses
are not in commercial production in
the United States. Somc sced is im-
ported from Great Britain, other parts
of Europe, Australia, and New Zea-
land. Limited amounts of varicties like
Westerwold and Wimmera ryegrass
are imported; both are truc annuals.
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INDIAN RICEGRASS
(Oryzopsis hymenoides)

Indian ricegrass, a densely tufted,
native, pcerennial bunchgrass, is widely
distributed over the Western States.
The genus name Oryzopsis is derived
from the Greek words oruza, rice, and
opsis, appcarance.

The plump, milletlike seeds are
nearly round, black, tipped with a short
awn, and decnsely covered with con-
spicuous white hairs. Once they werc
a food staple of the Indians; particu-
larly when the corn crop failed, seed of
ricegrass was gathered in quantity,
ground into meal or flour, and made
into bread.

The plants grow from 1 to 2 feet tall.
The slender leaves are nearly as long
as the stems. The delicate spreading
panicle has long pediceled spikelets and
lemmas with hairs that are conspicuous
and silky.

Indian ricegrass occurs mainly on
dry sandy soils and {requently is im-
portant on sand dune areas. It is
drought-resistant and somewhat toler-
ant of alkali. Once it was widely dis-
tributed over the western ranges, par-
ticularly in semidesert areas, but over-
grazing on much of the land there has
almost eliminated it. Now it grows
in abundance in some places that
have been ungrazed or conserva-
tively grazed—places, for example,
that are inaccessible to livestock or re-
mote from watering places. Stockmen
regard the grass highly as a winter feed
for animals and prize the areas where
1t grows.

Secd formation in native stands is
erratic, but when seasonal rainfall is
plentiful, a good crop of seed can be
expected. The seed can be harvested
satisfactorily with a combine and
cleaned by processing with a hammer
mill to remove the silky hairs from the
seed coats. About 140,000 clean sceds
make a pound.

Seeding rates of 8 to 10 pounds of
clean sced to the acre give satisfactory
stands. Initial thin stands will increase
in density if natural reseeding is per-
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mitted by carcful management. Seed
can be produced economically from
cultivated row plantings.

The low germination of newly har-
vested sced 1s due partly to the hard,
moisture-resistant secd coat. To break
the natural dormancy and permit good
germination, the sced should be scari-
fied, treated with acid, or held a year
in dry storage. Goocd germination may
also occur if the newly harvested seed
is planted in the fall, so that natural
changes in soil temperature can soften
the seed coat.

Indian ricegrass is important for
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range reseceding because of its drought
resistance, palatability, and capacity to
grow and spread by natural reseeding
on areas where practically no other
grasses can be cstablished.

THE PANICGRASSES

(Panicum species)

The Panicum genus includes ap-.
proximately 500 spccies that grow
chiefly in warm regions of the world.
The species native to the United States
occur primarily in the Southeast but
are well represented also in the warmer
parts of the West.

Panicgrasscs belong to the millet
tribe, Panicum being the Latin name
for millet. Proso (Panicum miliaceum)
is believed to have been the first cereal
cultivated by man.

ViINE-MESQUITE
(Panicum obtusum)

Vine-mesquite is a vigorous, long-
lived, native percnnial of the South-
western States. The stiff, erect culms
are 1 to 2 fcet tall; lcaves are 4 to 6
inches long and about %4 inch wide.
Stolons arc numcrous, often scveral
fect long, with swollen hairy or woolly
nodes. The seed panicle is 2 to 5 inches
long with a few racemelike branches.

This grass grows where rainfall is
scant but is generally most abundant
where additional water is received in
occasional floods.

It produces a fair amount of forage,
which livestock relish when it is green
and succulent. Ranchers differ in their
opinion as to the feeding value of the
forage as it approaches maturity, how-
ever; some maintain that stock will not
eat the mature plants if other feed is
available.

Seed is rather hard to get and is gen-
erally of low quality, an undesirable
feature that is offset somewhat by the
ability of the plants to spread rapidly
by stolons, which may grow 15 feetin a
single scason. The plants thercfore can
well ,be propagated by transplanting
sod pieces. Vine-mesquite hay, cut after
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the sced hcads mature, can be uscd as
another means of cstablishing new
scedings.

SWITCHGRASS
(Panicum virgatum)

Switchgrass is a vigorous, native,
perennial, sod-forming grass that oc«
curs throughout most of the United
States. It is most abundant and im-
portant as a forage and pasture grass in
the central and southern parts of the
Great Plains. It usually grows 3 to 5
feet high, with short, vigorous rhi-
zomes. The stand looks like a colony
rather than a sod. The flowering head
is a widely branching open panicle.
The leaves are usually from one-fourth
to one-half inch wide and 6 to 18 inches
long. Lcaves are green to bluish-green.
Switchgrass occurs on necarly all soil
types but is most abundant and thrives
best on moist low areas of relatively
high fertility.

Hcavy, vigorous roots and under-
ground stems make the species excel-
Ient for conservation use. Scecdling
growth is aggressive. Usually switch-
grass is seeded with the specics with
which it occurs naturally. Best seedling
stands have been obtained where plant-
ings were made on a clean, firm, well-
prepared scedbed.

Growth begins in late spring and
continucs through the summer if there
is enough moisture. Forage is produced
in abundance and—ecspecially during
the period of early rapid growth—is
acceptable to livestock. Hay of good
quality can bc had by mowing the
grass when sced heads begin to form.

The secd matures in September. The
amount produced depends on moisture
and cool temperatures during the pe-
riod of blecoming and seed formation.

,Binders and combines havc been
uscd for seed harvesting. Native stands
commonly yield more than 100 pounds
of sced per acre; this yield can be in-
creased to 300 pounds by growing the
plants in rows under cultivation.

Recleaning the seed with a fanning
mill should give a purity of 95 percent

Switchgrass

and a germination of 30 percent. Ger-
mination improves during storage and
may be twice as high if the sced 1s held
in dry storage for a ycar after harvest.

A pound of pure seed contains 370,-
000 to 420,000 sceds.

Blackwell, a new and improved va-
riety developed through plant sclection
and breeding work at the Kansas Agri-
cultural Experiment Station, yields ex-
ccllent forage and shows considerable
resistance to stem rust, a disease that is
injurious to most native switchgrass
plants. Secd of Blackwell is being pro-
duced by sced growers of the Kansas
Crop Improvement Association under
field inspection and certification.

THE PASPALUM GRASSES
(Paspalum specics)

Of the 400-odd spccics of Paspalum,
few have economic importance in the
United States. The most important arc
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Dallisgrass

Bahiagrass (Paspalum notatum) and
Dallisgrass (P. dilatatum). Vaseygrass
(P. urviller) and ribbed paspalum (P.
malacophyllum) are of minor value.

Dallisgrass is an upright-growing

YEARBOOK OF AGRICULTURE 1948

bunching grass, and is the most winter-
hardy and most widely adapted of the
four species. It can be grown as far
north as the Carolinas and thrives in
the irrigated scctions of the milder
parts of the Southwestern States. It
was first introduced into the United
Statcs about 1875, probably from
South America.

Dallisgrass requires a moist but not
wet soil; growth is best where organic
matter is abundant. It requires a
higher fertility than carpet or Bahia-
grass. Because it seldom forms a dense
sod, it is an cxcellent grass to mix with
legumes and other grasses.

Sceded alone, it often fails to make
a perfect stand. Dallisgrass produces
abundant sced, but the germination is
often poor because of the fungus dis-
ease ergot (Claviceps paspali), which
attacks or destroys the sced.

Most of the domestic-grown sced is
produced in Louisiana, Mississippi,
and Alabama. Because the seed is pro-
duced throughout the summer, it is
possible to harvest two crops or morc
n a scason.

Vaseygrass resembles Dallisgrass but
it is taller and more crect. It is best
adapted to fertile soils and is common
in the South along highways or rail-
roads where it has not been heavily
grazed. Because of its erect growth it
can be easily eradicated by close, con-
tinuous grazing.

Ribbed paspalum, a more recent in-
troduction from Brazil, also rescmbles
Dallisgrass but is finer-stemmed and
has more crect growth. It produces an
abundance of sced, but the secd rapidly
loscs its vitality. Like Vaseygrass, it
requires careful management because
it 1s injured by heavy grazing.

Bahiagrass is a low-growing peren-
nial that was also introduced from
South America. It differs from Dallis-
grass in that it spreads by short, heaty
runners and forms a dense, tough sod
cven on droughty, sandy soils. Com-
meon Bahia is less winter-hardy than
Dallisgrass but survives the winter in
the Southern Coastal Plains when tem-
pcraturcs are not too severe.
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Two new varieties of Bahiagrass,
Paraguay and Pensacola, arc now be-
ing incrcased in the United States.
They are more winter-hardy and have
narrower and more hairy leaves than
the common Bahiagrass. Paraguay and
Pensacola produce a good sced crop of
excellent quality.

Seed of common Bahia is imported
mostly from Cuba and Costa Rica. It
does not germinate well unless treated
in some manncr, as with sulfuric acid,
so as to make the seed coat more per-
meable to water.

Paspalum grasscs are primarily pas-
ture grasses. Somc are short-lived, but
Dallis and Bahia maintain good stands
and remain productive for a long time
if properly fertilized and managed.
To cstablish new stands, scedings
should be made in the spring after
corn-planting time—the latter part of
April or early May. A good secdbed
is cssential. Lime and fertilizer should
be applied ahead of planting and also
in later years. Dallisgrass requires
greater amounts of plant food than
Bahiagrass for equal growth.

The main center of variability of
thesc grasscs appears to be in Brazil,
where some of the species form the
dominant cover over large areas.

Some 10 other specics, native to
southern Brazil, Uruguay, Paraguay,
and adjacent Argentina, have been
reported as valuable native forage in
those countries. Efforts to obtain them
and additional strains of Dallisgrass
and Bahiagrass have met with only
slight success. Exploration in temper-
atc South America for Paspalum and
other forage plants should give us
other species of value for the South.

PEARLMILLET and NAPIER-
GRASS

(Pennisetum specics)

Of the many species of Pennisetum,
only two are important for forage.
Their common names are pearlmillet
and Napiergrass; their respective bo-
tanical names are P. glaucum and P.
purpurcum.
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Pearimillet

They arc large, upright plants that
grow 6 to 10 or more feet tall. The
coarsc stems grow in thick clumps. The
leaves are about an inch wide, 2 to 3
feet long, and quitc numerous in both
species. The flowers arc borne in ter-
minal spikes 6 to 12 inches long. Pearl-
millet is an annual; Napiergrass is a
perennial. Both have come to us from
Africa.

Pearlmillet was introduced into the
United States many years ago; we do
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Napiergrass

not know the exact date. It came by
way of the West Indies from India,
where it is considered an important
forage plant. Napiergrass, introduced
in 1913, is grown in several countries,
particularly Africa and Australia, but
in no place is it used extensively. Both
grasscs now are considered of impor-
tance in scctions of the South, where
they arc used for grazing and silage.

YEARBOOK OF AGRICULTURE 1948

Both grasses require a rich soil for
best growth.  Under favorable condi-
tions they produce cnormous amounts
of grcen fodder and can be cut several
times a scason. They are warm-climate
crops and grow only in the warmer
part of the year. Napier, being slow in
establishment and perennial, cannot be
grown cxcept in regions having but
little or no frost. Pearlmillct, a sum-
mer annual, will mature seed as far
north as Maryland, but it can be used
cconomically only farther south.

Pearlmillet seed is planted directly
in the ficld where the crop is to be
grown. It is commonly planted in 4-
foot rows; 4 pounds of seed to the
acre give good results.

When Napiergrass is grown from
sced, the seeding is made in greenhouse
flats or a nursery; the plants are trans-
planted to the field. The more com-
mon practice with Napicrgrass, how-
cver, is to grow the crop {from planted
canes. The mature stocks or canes are
cut into short lengths that contain onc
to threce nodes, which arc planted in
rows and covered as onc would cover
potatoes or other crops that are repro-
duced vegetatively. Plantings of Na-
piergrass will continue to producc for
a number of years, but old stands de-
cline in productive value and should
occasionally be renewed.

A fine-stemmed strain of Napicr has
becn called Merker grass; actually, it
is only a sclected variant. Other names,
such as clephant grass and Carter
grass, also are used for this.

Pcarlmillet is sometimes known as
cattail millet.

Improved strains of Napiergrass that
arc more discasc-resistant and furnish
superior grazing and production have
been developed in Florida and Georgia.

CANARYGRASSES
(Phalaris specics)

The canary grasses, both the native
and introduced specics, are widely
distributed throughout the world, al-
though those in the United States are
not so numerous as most other gencra.
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Reed canarygrass
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The canarygrasses arc annuals or
perennials. Most of the ones found in
the South arc winter annuals; some of
them occur in the North as summer
annuals. The common name, canary-
grass, probably had its origin from the
fact that the sced of Phalaris canarien-
sis has long been used as canary bird
feed. Reed canarygrass, P. arundina-
cea, is a leafy percnnial of wide agricul-
tural importance in this country as a
wet-land grass.

Hardinggrass, Phalaris tuberosa var.
stenoptera, a perennial of recent in-
troduction, has given good yiclds of
forage in places where winter weather
is relatively mild and soils are fertile.
Hardinggrass is an outstanding forage
grass in Australia. Most of the canary-
grasses arc nutritious and palatable to
livestock. They grow most rapidly dur-
ing the cool scasons.

Reed canarygrass was recognized as
a good forage plant in Sweden about
1750. Its use in southwestern Orcgon
about 1885 has been reported. It is
adapted to the northern hall of the
United States; the largest acrcages now
are in Oregon, Washington, northern
California, Minnesota, Wisconsin, and
Towa. It is being used more and more
for waterways and for seeding on wet
pasturcs.

Reed canarygrass grows in clumps
that often arc 3 fect across. The dense
heads are 2 to 8 inches long and be-
come whitish as the secd matures. It
makes its best growth in fertile and
moist or wet soils, and is onc of the
best grasses for swamplands of a muck
and pcat naturc. Contrary to earlier
opinion, it is adapted and makes ex-
cellent growth on upland soils that
arc frequently dry for long periods in
summer. It is winter-hardy and grows
most rapidly during the cool spring
months. Its long life, long grazing sca-
son, and large yields of nutritious, pal-
atable forage make it a valuablc pas-
ture plant.

It will not survive under continuous,
close grazing. Its use as a silage crop
is increasing. Yiclds of 3 to 4 tons of
hay in a season arc not at all uncom-
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mon. Early cutting of the hay crop
improves the quality ; otherwise it may
be somewhat coarsc.

Sced is harvested in all the regions
where the grass is grown. The mature
sced shatters so readily that it is fre-
quently hand harvested. Grain binders
arc sometimes used for harvesting, but
seed losscs are high. Sced yields are
from 30 to 150 pounds an acre.

Hardinggrass resembles reed canary-
grass in general appearance, growth,
and cultural practices. The principal
differences are the more compact seed
head of the Hardinggrass and its less
spreading rootstocks. Also, the seed of
Hardinggrass shatters less frecly and
harvesting is easier. The annual specices,
Phalaris canariensis, makes an upright
growth, with little stooling. It can be
secded and harvested like wheat and
other small grains.

TIMOTHY
(Phleum pratense)

Timothy is of European origin but
it was first cultivated in the United
States. It was once called Herd’s grass
after the man who found it growing
along the Piscataqua River near Ports-
mouth, N. H. The ecarlicst record of
the name timothy is from a letter dated
July 16, 1747, to Jared Eliot {rom
Benjamin Franklin, who states that the
Herd’s grass seed received proved to
be “mere timothy.” The designation
“timothy” may be derived from the
name of Timothy Hansen, who appar-
ently brought the grass from New Eng-
land to Maryland. In 1807 timothy
was the most important hay grass in
the United States; for many ycars its
suprecmacy in this country was ncver
threatened.

The stems or culms arc 20 to 40
inches tall. They cmerge {rom a
swollen, or bulb-like, base and form
large clumps. Timothy differs in one
respect from most other grasses in that
one (sometimes two) of the lower in-
ternodes is swollen into an ovoid body,
which is referred to as a “bulb” or
“corm” although it rcally is only a
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thickened internode. Each one of these
“corms” is annual in duration, form-
ing in carly summer and dying the next
year when seed maturcs. The leaves
arc elongate. The panicle is cylindrical
and commonly 2 to 4 inches long and
often longer.

Timothy grows better on clay loams
than on light-textured, sandy soils. It
is well adapted to the cool humid cli-
mate of the Northeastern and North
Central States and also to the valleys
of the Rocky Mountains and to the
coastal region of the Pacific Northwest.

Fall seedings are best when seeding
alone or with winter wheat; scedlings
started then are less likcly to be in-
jured by dry weather in late spring or
early summer than arc scedlings from
spring scedings. Less sced is required
for fall than for spring sceding.

From 3 to 5 pounds an acre is rec-
ommended for fall; 10 pounds is rec-
ommended for spring seeding. It is
commonly sown with clover—medium
red, mammoth, or alsike—or with al-
falfa in order to get a hay with higher
protcin content and to maintain a
better-soil productivity.

A change in the quality of hay oc-
curs as the season advances. The per-
centage of nitrogen-free extract, fat,
and protein gradually decreascs while
the less digestible and less valuable
crude fiber increases with maturity.
Therefore, timothy should be cut when
it is in early bloom in order to get the
greatest value per acre of high-quality
hay.

About 6 percent of the timothy acre-
age of the United States is harvested
for seed cach year. Most of the do-
mestic seed is harvested in a few West-
crn States. The acreage cut for hay is
cstimated at more than 6 million in
the United States.

The genus Phleum contains about
10 species. Half of them arc annuals.
All are native to Eurasia except P. al-
pinum, which is spread throughout the
cold and mountainous parts of the
Northern Hemisphere and as far south
as the mountains of South America.
Most of the specics have been intro-
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duced into the United States, but only
timothy is cultivated. ’
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THE BLUEGRASSES
(Poa species)

Approximately 200 species of Poa
are distributed through the world, pri-
marily in the temperate and cooler
regions. The 63 species native to the
United States include some commer-
cially important cultivated grasses.
The genus name is from the Greek
word poa, which was applied to any
plant that could be used as fodder for
livestock.

The Poa genus is distinguished by
small, awnless spikelets; lemmas with
a hecavy midnerve like the kecl of a
boat; glumecs, onc- to threc-nerved;
and flat or folded lcaf blades, with
boat-shaped tips.

The bluegrasses are valued primarily
for pasturage, hay, and lawn. They
rank as the most palatable of range
and pasture grasses and are suited for
many special agricultural uses.

The most important arc Poa praten-
sis, more commonly known as Ken-
tucky bluegrass, and P. compressa, or
Canada bluegrass. They arc natives of
the Old World. Kentucky bluegrass is
quite cxtensively used for lawns, for
turf on fairways and tees of golf
courscs, and for permanent pastures.
Canada blucgrass is most uscful as a
pasture grass.

Generally, the blucgrasses should be
planted in autumn because tempcra-
ture and moisture then conduce to ger-
mination and promote good growth.

For a vigorous growth and a desir-
able dark-grcen color, nitrogen is the
nutrient nceded most where blucgrass
is used for lawns. Nitrogen is the cle-
ment most frequently found lacking
where the grass has indications of un-
derfeeding. However, when bluegrass
is used for pastures and especially
where sced production is the aim, at-
tention should be given to other nutri-
ents as well, because too much nitrogen
will tend to delay flowering and seed
production. Phosphorus also stimulates
growth. For best growth and sced pro-
duction, then, phosphorus, potassium,
and nitrogen must be plentiful. Unless
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Kentucky bluegrass

the soil is quite deficient in calcium,
lime is not necessary.

Other species of bluegrass that arc
well known and have their place in
agriculture are the Poa arachnifera
(Texas bluegrass) ; P. trivialis (rough-
stalk bluegrass) ; P. bulbosa (bulbous
blucgrass) ; P. annua (annual blue-
grass); P. ecunda (Sandberg blue-
grass) ; and P. ampla (big bluegrass).

KEeENTUCKY BLUEGRASS
(Poa pratensis)

The Kentucky bluegrass (sometimes
called juncgrass) is used principally
for lawn and turf purposes but is also
extensively used for pasture.

The definite date of its introduction
into the United States is not known. It
is believed to be a native of the Old
World; it occurs over much of Europe
and Asia. Probably the carly colonists
brought seed of Kentucky bluegrass to
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Texas bluegrass

this country in mixtures with the other
grasscs. Apparently the climate and soil
of the Northern States and the moun-
tainous and cooler localitics farther
south were hospitable, for it is so widely
distributed throughout those regions
that its origin is often questioned.

Kentucky bluegrass grows 18 to 24
inches tall and under cxceptionally
favorable conditions often rcaches 36
inches. It is easily identified by its boat-
shaped leaf tip. It is a long-lived per-
ennial. Some fields of it are known to
be more than 60 years old. It spreads
by underground rhizomes and thus
makes a dense sod. The open, pyrami-
dal panicle produces much seed.

It is dormant during exceptionally
hot, dry periods of summer and turns
brown unless ample water is applied.
It is quite attractive, however, in the
fall and spring and is more or less green
in winter when it is properly managed
and fertilized—an important factor in
lawns.
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CanaDA BLUELGRASS
(Poa compressa)

Canada bluegrass rescmbles Ken-
tucky bluegrass but is different from it
because of its blue-green foliage, dis-
tinctly flat culms, and short and much
contracted panicles. It also is rhizoma-
tous and sprcads by these underground
rootstalks. It is a native of Europe. It
is extensively naturalized in this coun-
try. It is adapted to open, rather poor,
dry soils, and in such situations com-
petes with Kentucky bluegrass as a pas-
ture grass. For lawns and golf links and
similar purposes it can be used to ad-
vantage under conditions too dry or
otherwise not entirely favorable to
Kentucky bluegrass. Seed is produced
quite abundantly and is easily har-
vested and threshed.

RoucusTAaLK BLUEGRASS
(Poa trivialis)

Roughstalk blucgrass, known also as
roughstalk, rcsembles Kentucky blue-
grass but differs from it in that it has
no creeping rootstocks. The branches
of the panicle are more slender and
spreading. It also is a native of Europe,
where it is a prominent pasturc grass
in many districts. It is used to somc
extent in this country as a wet-pasture
grass, but it is used most often as a
grass for sceding mixture for shady
lawns.

BuLBous BLUEGRASS
(Poa bulbosa)

Bulbous bluegrass is thought to be a
native of southern Asia, Europe, and
north Africa. It grows in nearly all tem-
perate and subtropical regions. It was
probably inadvertently brought into
the United States in sced of other
grasses and clovers. It is grown most
cxtensively in southern Oregon and
northern California.

Bulbous bluegrass forms true bulbs
at the basc and bulblets or bulbils in
the panicle. Only rarcly do the plants
produce perfect flowers on the culms
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Canada bluegrass

or the seedstalks, and even these fail
to develop a caryopsis or true sced.
Growth usually begins about October 1
and ceascs May 1 to May 15 when the
bulblets formed in the panicle are ma-
ture. The secdstalks reach a hcight of
10 to 18 inches, depending on the fer-
tility of the soil.

Bulbous bluegrass is best adapted to
sections that have a dry summer, a mild
winter, and winter rainfall. It grows
during fall, winter, and early spring.

The production of seed (bulblets)
on a commercial basis is confined
largely to southwestern Oregon. Har-
vesting is done with a mowing machine
with a swather.
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ANNUAL BLUEGRASS
(Poa annua)

Annual bluegrass, as the name im-
plies, is an annual. It normally begins
growth in late summer or early fall
from sced produced earlier the same
year. It is more dwarfed in growth than
Kentucky bluegrass and lacks creeping
rhizomes. It also has shorter, broader
leaves than the other bluegrasses and
the color, a considerably lighter green
than that of Kentucky bluegrass or the
others, is distinctive. The entire plant
is smooth. The leaves are shiny on the
dorsal side. No other turf species can
produce seedstalks under regular mow-
ing, but this grass can reproduce seeds
even when mowed regularly at a height
of one-fourth inch.

It is of little economic importance
and under most conditions is consid-
ered a weedy pest, especially on lawns
and golf courses.

Bic BLUEGRASS
(Poa ampla)

Big bluegrass is a robust, perennial,
native bunchgrass that grows in all
parts of the West. Plants are tufted and
vigorous, about 2 to 4 feet tall, and
have numerous basal leaves. Leaf
blades are pale green, flat, and about
34 inch wide and 8 to 16 inches long.
Panicles are crect, dense, and from 4
to 10 inches long. The fibrous roots
penetrate deeply.

Although seldom found in dense
stands, big blucgrass is an important
range species because of its heavy for-
age production, palatability, and ten-
dency to begin growth in early spring
and continue into the fall. Because of
its wide distribution, extcnsive root
system, and adaptation to adverse sites
and climates, it is useful for regrassing
abandoned farm land and depleted
range land. For this purpose it is one
of the most useful of the bluegrasses.

Heavy, continuous grazing and sc-
vere trampling are injurious to native
stands, but if it is grazed in modera-
tion it responds satisfactorily.
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The sceds arc large and ordinarily
arc produced in abundancc. When
grown in rows and cultivated for sced
production, big blucgrass has given
cxcellent yields of good sced. Mixed
ficld plantings of big blucgrass and leg-
umes have produced high forage yiclds
.of good to ecxcellent quality. This is
particularly truc of grass-alfalfa inix-
turcs adapted to arcas receiving limited
rainfall. )

Plant-selection work at Moro, Oreg.,
has resulted in development of an im-
proved varicty of big blucgrass named
Sherman, which is now being grown
for sced increase under State sced cer-
tification procedurc. It should be ready
for distribution before long.

Trxas BLUEGRASS
(Poa arachnifera)

Texas bluegrass is a vigorous, sod-
forming, native perennial that occurs
in the Southcastern States and the
warmer parts of the Southern Great
Plains. This blucgrass is dioccious—a
plant that produccs pollen docs not
producc sced, and vice versa. The most
characteristic difference in the appear-
ance of the two kinds of plants is that
the female plants have a mass of fine
cobwebby hairs on their spikelets; the
spikelets of the male plants arc smooth
and hairless.

Plants grow to a hcight of 1 to 3
feet, with numcrous leaves U4 inch
wide and from 6 to 12 inches long.
Sced panicles are about 6 inches long,
light greenish in color, and dense and
somcwhat spikelike in form. Long,
wcbby hairs at the base of the lemma
are very prominent.

Texas blucgrass grows through the
winter, producing an abundance of
lcafy, nutritious forage at the season
when most range forage is harsh and
least palatable to livestock.

Because of the palatability and
abundance of the forage it yiclds, this
species is valuable for range and pas-
turc in the area to which it is adapted,
but its usc for resceding at present is
limited by the paucity of the seed it
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produces. Breeding work has been in
progress for some time to increase its
secd production, but no new varictics
are yct available.

Processing the sced to remove the
woolly, hairlike sced covering has been
only partly effective.

SANDBERG BLUEGRASS
(Poa secunda)

The most common native bluegrass
is Sandberg blucgrass. Itis a glabrous,
tufted perennial that occurs gencerally
throughout the Northern Great Plains
and the Western States.

Plants may grow to a height of 8 to
24 inches. The inflorescence is a pani-
cle only about a half inch wide. The
forage is scanty but ‘palatable. Since
Sandberg  bluegrass  begins  growth
carly in the spring, it supplics green,
succulent forage at a time when it is
most beneficial to grazing animals. It
usually matures and drics by the first
part of July. It is considered highly
drought-resistant—partly because of
its habit of making carly growth and
then going into dormancy as available
moisture becomes scant.

Fair crops of sced arc produced, but
viability is usually low. Seed can be
harvested readily with small-grain har-
vesting combines.

When used for revegetation, this
bluegrass is ordinarily seeded in mix-
tures with other adapted grasses. The
first specics ol the mixture to begin
growth, it is dominant in spring but
yiclds dominance to other species of
the mixture as the scason advances.

MurToN BLUEGRASS
(Poa [endleriana)

Mutton bluegrass (Poa fendleriana,
syns. P. brevipaniculata, P. longepe-
dunculata, and P. scabriuscula), also
known as Fendler bluegrass and mut-
tongrass, occurs from northern Michi-
gan and northern Wisconsin to south-
castern British Columbia, castern
Washington, California (east of the
Sicrra Nevada), cast to the Chisos
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Mountains of western Texas and south
into the mountains of Sonora, Chi-
huahua, and Baja California.

It is a perennial bunchgrass, tillering
from the base, characteristically with-
out rootstocks although, very rarcly,
small rootstocks, or rhizomes, are pro-
duced. The erect, tufted stems, vary-
ing in height from 6 to 24 inches, arc
roughened below the flower cluster—
the panicle. The tufts range up to
about a foot in diameter. The leaves
are mostly basal. The firm and rather
stif blades are folded or inrolled,
rarely flat. The leaf sheaths are some-
what roughcned. The ligule, the
tonguelike appendage in the collar of
the lcaf sheath and an important iden-
tification mark in grasses, is very small
and scarcely noticcable. The oblong,
contracted, usually grecen or pale
bluish-purple flower head is long-
cxserted from the top leaf sheath and
up to about 3 inches long. The indi-
vidual spikelets are 4- to 7- (mostly 5-
or 6- ) flowered, flattened, and about
/5 inch long; the 2 glumes (the lowest
and empty scales of a grass flower) are
broad and Y4 inch long. The lemmas,
or flowering scales, lack the cobwebby
hairs at the base so often found in the
bluegrass genus, but have fine hairs on
the lower part of the midrib and on
the marginal nerves, the intermediate
nerves being obscure.

Mutton bluegrass occurs in grass-

lands, in open stands of aspen and
coniferous timber, on rocky slopes, and
mesas. Its altitudinal range in the Far
West is considerable, ranging from
sagebrush types at around 4,000 fect
to timber line at about 11,500 or 12,000
fcet in the Rocky Mountains. It occurs
on all slopes but especially on dry,
southern exposurcs, chicfly inhabiting
rich, well-drained clay loams, espe-
cially those of limestone origin, but it
is also found in sandy and gravelly
soils. In the northern parts of its range,
this grass olten occurs in the foothills
and on lower slopes, but in the South-
west it characteristically grows at
higher elevations, the lower slopes and
mcsas ordinarily being too hot and dry
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in summer for blucgrass. In fact, this
tufted percnnial is probably the only
native bluecgrass sufficiently abundant
in the Southwest to be of more than
purely local importance.

Mutton blucgrass is resistant to
drought and, to a considerable extent,
fire—often it is found on burns. The.
flowering period varies from March to
carly June; sced dissemination varies
from July to November. Frequent as-
sociates (among grasses) are species of
brome, fescue, needlegrass, redtop, tri-
setum, and wild-rye, and (among
range weeds) aster, cinquefoil, lupine,
penstemon, senecio, and yarrow; also,
sedges, sagebrush, and shrubby cinque-
foil.

Mutton blucgrass is one of the more
important native range grasscs, duc
to its high palatability, nutritiousncss,
wide distribution, fair abundance, and
the fact that it starts growth very ecarly
in the spring and conscquently is avail-
able when there is little other {orage.
For example, on the Colorado Plateau
its density is light and it furnishes
not over 5 percent of the total forage,
as contrasted with the far greater bulk
of Arizona fescue (Festuca arizonica),
but because of its cxceptionally early
growth and the fact that its flowering
period immediately follows the melt-
ing of the snow when there is but little
other grcen vegetation, the species is
conspicuous and is one of few generally
recognized by local stockmen, who
often call it “wintergrass” or “winter
bluegrass.”

It rates as exccellent forage for cattle
and horses and very good or good for
sheep, elk, and deer, especially in carly
spring. The foliage becomes rather
harsh and dry with increasing matu-
rity, and the palatability decreases
somewhat as the season advances, al-
though it is grazed well throughout the
summer. In fall, when more tender
and succulent forage is scarce, cattle
and horses readily eat the air-cured
herbage. The common name “mut-
tongrass” reflects the reputation of this
species held by sheepmen for fattening
sheep and lambs, especially in spring.
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FOXTAIL MILLET

(Setaria italica)

Foxtail millet has crect or ascending
stemms that mostly are simple but are
sometimes branching. It grows 2%
to 5 feet high under cultivation and
bears broad, flat leaves. The sceds arc
borne in a rather dense, cylindrical
spike. Foxtail millet, an annual, was
cultivated in China as carly as 2700
B. C. and later introduced into Europe.
In 1849 seed was distributed by the
United States Patent Office and by
1899 it had become a rather important
crop in the Central Statcs. The grassy
weed known as foxtail is a rather close
relative.

Foxtail millet is grown throughout
the Great Plains, as {ar south as north-
ern Texas, cast through Missouri,
southern Iowa, and northern Arkansas,
and across Tenncssee, Kentucky, and
southern Illinois and Indiana. It can be
grown in almost any arca that has
warm weather during the growing sea-
son and cnough rain for any other
crop. In fact, it has a lower require-
ment than most other crops but is scri-
ously damaged by severe drought.

A number of varieties arc recog-
nized, the better known being Com-
mon, German, Hungarian, Siberian,
and Kursk. The German and Common
arc the ones most gencerally grown.

Foxtail millet is used as hay, pasture,
and green fodder; the sced is used for
bird fecd. It is useful as a catch crop
to supply supplemental feed when pas-
tures fail or the hay crop is short.

The sced deteriorates rapidly, and
fresh sced should be used. Seed 2 years
old will have deteriorated but little if
kept in good storage, but secd older
than that usually has low germination.
The weight of sced is from 48 to 60
pounds per bushel.

Fertilizers arc not used with foxtail
millet in the Great Plains. Farther cast,
nitrogen and phosphate particularly
have given increased yields, but as a
gencral rule fertilizer should be ap-
plicd to other crops in the rotation
rather than to the millet.

‘Foxtail millet

A good scedbed should be prepared
by plowing, harrowing, and cultipack-
ing or otherwise firming the scedbed.
The sced is sown from shortly after
corn-planting time to the middle of
summer.

From 25 to 30 pounds of seed an acre
should be used in places of ample rain-
fall and 15 to 20 pounds in drier locali-
tics. A grain drill should be used when
foxtail millet is sceded alone. A mix-
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ture of the millet and soybcans or cow-
peas should be broadcast by hand or
drilled scparately.

Foxtail millet hay is fed to horses
and cattle, but opinions differ as to its
value. The feeding value is grecatest
from the time of the first bloom until
the sced reaches the milk stage. The
crop is cut with an ordinary mower,
windrowed, shocked, or handled other-
wisc as one would any ordinary hay
crop. Hay yields are from 1 to 3 tons,
depending on fertility, moisture, and
like conditions of growth.’

Foxtail millet hay is usually consid-
ered inferior to timothy and some of
the other tame grasses. It is less palat-
able and does harm to horses if it is
fed as the sole roughage. Some farm-
ers think it makes fairly good hay for
cattle and sheep; and as roughage for
growing stock, it is about equal to
prairie hay but inferior to alfalfa and
clover.

The seed crop is usually harvested
with a grain binder and placed in
shocks and handled like wheat or other
small grain. Ordinary threshers are
used in threshing by adjusting to
proper screens and making other
minor adjustments. Yields of seed up
to 20 bushels an acre are obtained un-
der favorable conditions.

Foxtail millet is often used as a cash
crop in a regular rotation and as a
catch crop following small grain or
other late-spring- or early-summer-
maturing crops.

SORGHUMS and CONGENERS

(Sorghum species)

The forage sorghums, Sudangrass,
and Johnsongrass are among our most
important forage resources. The sor-
ghums and Sudangrass arc summer
annuals that tolerate long, hot, dry
periods of weather; thus they are par-
ticularly adapted to the Great Plains
and valuable as emergency forage in
the more humid areas. Johnsongrass, a
rapidly spreading perennial where
winter temperatures arc not scvere, is
considered a scrious weed in cultivated
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ficlds, but it is valuable for hay and
pasture in many parts of the Southern
States.

All are of foreign origin. The sor-
ghums were cultivated during ancient
times throughout Africa and southern
Asia. Johnsongrass is a native of the
Mediterrancan. Sudangrass was intro-
duced from Africa.

Forace SorcHUMS
(Sorghum vulgare and vars.)

On the basis of uscs, the sorghums
can be divided into four kinds: Grain,
forage, sirup, and those for industrial
brooms, wallboard, and so on. No
clear distinction can be made between
grain and forage sorghums, but those
that have sweet or slightly sweet and
juicy stems and the more leafy ones
usually are classified gencrally as for-
age sorghums,

Sorghum generally is grown like
corn; during the early stages of growth
corn and sorghum look somewhat alike.
The leaves are broad; the coarse stems
grow from 2 to 15 fect high, depend-
ing on variety and growing conditions.

The seed is borne in heads composed
of loose branches or panicles some-
times 8 inches thick and morc than a
foot long.

Because sorghums probably were
cultivated in prehistoric periods in
many parts of Asia and Africa, under
widcly different conditions of environ-
ment, hundreds of varieties have de-
veloped through natural selection. The
swect sorghums were introduced into
the United States about 1850. Since
then large numbers of varieties have
been developed through selection and
breeding.

Many of the sorghums used as for-
age are cut and fed later as fodder or
silage.

The feeding of green sorghum to
livestock, cither by pasturing or soil-
ing, is not widely practiced because of
the risk of prussic acid poisoning.
Lossces in livestock from such poisoning
is greatest when the second growth or
a stunted growth is pasturcd. Prac-
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tically all of the prussic acid disappears
as the fodder is being cured. Varietics
having a low, nontoxic level of prussic
acid are being developed to overcome
the hazard.

In the Southcastern States the sor-
ghums are susceptible to several leaf
discases which reduce their feed value.

SUDANGRASS
(Sorghum vulgare var. sudanense)

Sudangrass was introduced into the
United States in 1909 from Africa. Its
widespread adaptation to many re-
gions here have madc it onc of the
most valuable of summer annual for-
age grasses. Like the sorghums, it tol-
crates droughty conditions and its
rapid growth from late scedings makes
it an idcal emergency forage for pas-
ture, hay, or silage.

Sudangrass grows 4 to 7 fect tall,
depending on method of planting and
fertility. The stems, of which many
arisc from a single clump, are relatively
finc but crect; they seldom become
much larger than a lead pencil. The
numecrous lcaves arc long and narrow;
the heads are composed of loose-bend-
ing branches 6 to 18 inches long.

Sudangrass usually is grown alone
in places that have limited soil mois-
ture; where rainfall is adequate it is
frequently grown with soybeans. Yields
of forage, depending upon rainfall and
soil fertility, range from 1 to 7 tons an
acrc; likewise, yields of seed may vary
from 250 up to 2,000 pounds.

Sudangrass occasionally may con-
tain cnough prussic acid to be toxic to
livestock, although the risk is not so
great as in the sorghums, particularly
in northern latitudes. Short, stunted
growth usually contains more prussic
acid than normal growth.

If humidity and temperatures are
high, Sudangrass is attacked by scv-
cral leaf discascs that reduce its value.

Thecre are several varictics of Sudan-
grass—onc is resistant to certain leaf
discases, another combines the swect-
stem characteristic of sweet sorghum
with the fine stems and lcaves of com-
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Sudangrass

mon sudan, and still another, now be-
ing devcloped, is nearly free from prus-
sic acid.

JorNsoNGRass
(Sorghum halepense)

Johnsongrass is different from all
other species of sorghum in that it is
a perennial that spreads by vigorous
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rootstocks. The stems, leaves, and heads
of Johnsongrass resemble those of Su-
dangrass, although it seldom grows so
tall. It was brought from Turkey about
1830, and has spread throughout the
South.

Johnsongrass grows wherever cot-
ton is produced and thrives where
moisture is abundant. Its seed fertility
is high. Two and three crops of hay
are frequently harvested a season;
yiclds of more than 15 tons arc com-
mon. [t is valuable for pasturc and is
grown with several winter annual leg-
umes. Yicelds of sced may recach 8 to
10 bushels an acre.

Johnsongrass may contain small
quantities of prussic acid, but rarely are
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livestock poisoned by it. Johnsongrass
is condemned by many people, but it
does have a profitable place in live-
stock production in many sections of

the South.

DROPSEEDS
(Sporobolus specics)

The Sporobolus genus is large and
widely distributed. The species native
to the United States number 36 and are
most abundant in the Southern Great
Plains and the Southwest. The scien-
tific name is derived from the Greck
spora. sced, and ballein, to cast forth:
the common name, dropseed, refers to
the prompt casting of sced as it nears
maturity.

Spikelets of Sporobolus are single-
flowered. In most species the stems are
solid or pithy, rather than hollow. Most
of the perennial species are palatable
to animals.

Practically all the dropseeds producc
an abundance of viable, long-lived
seed that—because of a hard, imper-
vious seed coat—may lie dormant
many years before germinating under
natural conditions; that characteristic
is sometimes an advantage and ac-
counts for the appcarance of seedlings
after long periods of drought.

ALKALI SACATON
(Sporobolus airoides)

Alkali sacaton is a densely tufted,
long-lived, native bunchgrass that oc-
curs generally throughout the western
and southwestern sections.

The seed stalks are crect, smooth,
solid, and about 3 fect tall. The sced
heads are open panicles that terminate
in single florets.

The foliage is basal and abundant;
the leaves arc about one-fourth inch
wide and 8 to 18 inches long. The roots
are coarse and fibrous and penetrate
the soil to good depths. The grass is
commonly found on moist alkaline
soils but it occurs also on other types of
soil. Normally the stand has a distinc-
tive tufted or bunchy appearance.
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Alkali sacaton produces much for-
age, which is caten freely by cattle and
horses during the growing scason. As
the plants mature, however, the foliage
becomes coarse, tough, and unpalat-
able and doces not curc into nutritious
winter feed. Grass that is kept closely
cropped affords good grazing. It pro-
duccs hay of fair quality if cut at the
proper stage of development.

Sced is ordinarily obtained from na-
tive stands, no doubt because of the
general abundance of the species over
wide arcas. Nearly always a satis[actory
sced crop matures at some place cach
scason. Sced can be harvested with a
combinc or by threshing mature sced
hay. Sced of exccllent quality has been
produced under cultivation, but the
procedure scems unnccessary as long as
native stands arc a dependable source.

SAND DROPSEED
(Sporobolus cryptandrus)

Sand dropsced is a tufted, widely
distributed, native grass. It occurs most
abundantly in the Southern Great
Plains and the Southwest. It is a pio-
ncer or invader specics on raw, de-
nuded soil and is most prevalent on
sandy soil.

Plants grow about 2 to 3 feet tall,
with solid stems and fairly numecrous
Icaves about onc-fourth inch wide and
4 to 12 inches long. Seed hcads arc
open, the finely branched panicles aver-
age 8 to 12 inches in length and termi-
nate in single spikclets. Characteristi-
cally, many of the seed hcads remain
within the upper portion of the sur-
rounding shcath, so that the plants
tend to rctain large portions of their
sceds. Roots arce coarse, fibrous, and
penctrating—a characteristic that ac-
counts partly for the wide adaptation
of the spccics.

Sand dropsecd produces a fairly
large amount of foliage, which is taken
readily by livestock while green but
only sparingly after the plants rcach
maturity.

It is a prolific secder and, when pro-
tected or properly grazed, tends to in-

Sand dropseed

crease in density on the depleted range.

Sced matures in late summer and is
readily harvested with a small grain
combine. When the grass has been
grown in rows and cultivated or grown
under irrigation, cxceptionally high
vields have been obtained exceeding
1,000 pounds an acre.

Its widesprcad occurrence has en-
couraged its use for revegetation. It is
generally recommended for sceding in
mixturcs with adapted specics at about
1 pound per acre. Because of the small
size of the seed (usually more than 5
million in a pound), planting should be
shallow and the new sceding should be
protected during the period of scedling
establishment.

Many excellent characteristics make
it valuablc for rcvegetation use. It is
widely adapted as to soils and climate;
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forage production is satisfactory (al-
though not outstanding in its total
amount or quality) ; sced production is
excellent under most conditions; and
the delayed germination appears to be
a useful characteristic for any species
that must withstand wide extremes of
climate.

Sand dropseed, likc other species of
the genus, has hard seed, which ordi-
narily do not germinate unless scari-
fied or treated with acid to make the
secd coat permeable or held in dry
storage for at least a year.

ST. AUGUSTINEGRASS

(Stenotaphrum secundatum)

St. Augustinegrass, now found along
the southern Atlantic coastal regions,
is an extensively creeping, rather
coarse, and glabrous perennial that
produces stolons with long internodes
and branches that are short, rather
lcafy, and flat.

The sheaths are flat and folded; the
blades short, 4 or 6 inches long and
obtuse; the flowering culms arc 4 to
12 inches tall. The flower spikes are
2 to 4 inches long, both tcrminal and
axillary.

In the region where it is adapted, it
thrives in shaded arcas so it is es-
pecially useful for lawns. On many golf
courses in the South it is used on fair-
ways. It is naturally a seashore plant
and will withstand salt spray.

It is native to the West Indies. In
Cuba it is called camalote, gramon de
costa, and canamazo amargo. It is also
found in Upper and Lower Guinea,
Africa, and in South Africa from Capce
Town to Natal. In the Pacific area,
from southern Mexico to Australia,
it is also native. It has been introduced
into southern France and Italy. In the
Hawaiian Islands it was formerly
called Manienie, a native name that is
now applied to Bermuda-grass there.
In British Guiana it is sometimes called
sheep grass.

St. Augustinegrass affords good pas-
turage but it has not been used cxten-
sively for that purpose. It is used for
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St. Augustinegrass

grazing on muck soils in the Everglades
in Florida, where it furnishes more
grazing than such grasses as Para,
which is commonly used there. The
creeping, flat stems of St. Augustine-
grass root to form dense sods which

- stand trampling.

Because practically no sced is pro-
duced, vegetative material must be
used in making new plantings. Rooted
runners, used for this purpose, arc
planted in rows or disked into the soil
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during moist periods, and subsequently
packed. Establishment is not difficult,
and good stands are usually had.

St. Augustinegrass should be well
fertilized. Nitrogen is cspecially essen-
tial; on sandy land it will require an-
nual applications. Ample moisture is
also necessary for best growth and
development.

This grass is subject to brown patch
fungus, which does most damage in
warm weather when there is undue
moisture. The discasc is controlled
rather casily by stimulating growth of
the plant with nitrogen fertilizers or by
using calomel and corrosive sublimate.
(Carc should be exercised by anyone
who uscs corrosive sublimate, a viru-
lent poison.) But so far the discase has
not been a serious factor in growing
the grass.

Chinch bugs also may do damage.
Small brown areas that soon widen
indicate their presence. Known reme-
dial mcasures consist of blowing to-
bacco dust down between the stems of
the grass by mcans of a dusting ma-
chine or spraying with nicotine sulfate
(a poison!), using 1 part of nicotine
sulfate to 500 parts of water.

STIPAS OR NEEDLEGRASSES
(Stipa species)

The Stipa genus is  distributed
through the temperate zones. About 30
species grow in the Western States. The
scicntific name Stipa is from the Greek
word stupe, tow, referring to the fcath-
cry awns of some specics. Each spike-
let has onc flower and terminates in a
prominent awn that accounts for the
common name ‘“ncedlegrass,” that
often is used for the various species of
this genus.

Stipa grasses rank fairly high as for-
age grasscs on the western ranges be-
causc of thcir abundance, wide distri-
bution, long growing period, and
capacity to cure well on the ground.

The injurics that the long, sharp
awns cause on grazing animals arc a
scrious objection to thesc grasses rc-
gardless of their other virtues.
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NEEDLE-AND-THREAD
(Stipa comata)

Necdle-and-thread is a decp-rooted,
long-lived, native bunchgrass that oc-
curs gencrally on the western ranges
and most abundantly on the sandy soils
of the Northern Great Plains. It grows
in almost pure stands as an invader on
some of the abandoned croplands of
the Plains. It derives its name from the
appcearance of the seed, which is sharp-
pointed and has a long, bent, twisted,
threadlike awn that looks like a
threaded scwing ncedle.

Scedstalks grow 1 to 4 feet high, with
Icaves less than one-cighth inch wide
and 8 to 12 inches long. Leaf auricles
arc absent, but the ligule is membran-
ous, notched, and prominent. Sced
awns, also prominent, usually average
6 inches or more in length.

Growth starts in carly spring, usually
before associated native grasses green
up, and continues throughout the sum-
mer if enough moisture is available.
Growth is resumed after a drought if
favorable moisture and temperaturcs
arc present in the fall.

Flowcring of this species usually be-
gins carly in June, and the sced ma-
turcs and is shed in July. Livestock
graze the plants sparingly during this
period. Palatability is reduced by the
sharp points of the sceds, which injure
livestock by working into the mouth
parts and the hide. Except for the
period when sceds are present, live-
stock cat the forage readily. They make
good use of the standing cured forage
for winter grazing.

Sced is produced in abundance most
years, but the heavy awns and sharp
points on the sced make it difficult to
handle. Sceding is almost impossible
with an ordinary grain drill, becausc
the long awns cause the sced to mat
into large clumps that clog the sceding
spouts. Processing the seed with a ham-
mer mill to recmove awns improves its
quality.

Although this grass has wide adapta-
tion in the Plains, it has been used only
sparingly for reseeding, mostly because



o g

__“,.,-,,.__......,,._
Y 2 s

Xl 7 Nl

Needle-and-thread

of objections to it for grazing and dif-
ficulties in handling the sced during
seeding operations.

GREEN NEEDLEGRASS
(Stipa viridula)

Green needlegrass, known also as
feather bunchgrass, is a rather coarse,
leafy, native perennial adapted to the
Westcern States. It is most abundant on
the upland prairic and ranges of the
Northern Great Plains. It is seldom
found as the major constituent in the
native association except where it re-
ceives additional moisturc from flood-
ing or where it invades abandoned
cropland. It seems to be well adapted
to most soil types but makes its best
growth on the sandier soils.
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Green ncedlegrass grows to a height
of 3 feet. Its leaves, mostly basal, vary
in width from one-fourth to one-half
inch, and in length from about 8 to 12
inches. The seed heads are compact
panicles about 4 to 8 inches long. Sced
spikelets have short, bent awns about
an inch long that are conspicuous, but
not nearly so troublesome to grazing
animals or in seed handling as the awns
of needle-and-thread grass. The green
necdlegrass has rather decp, fibrous,
penetrating roots, which fact accounts
for its widc adaptation.

Growth starts early in the spring and
continues into the fall when cnough
moisture is available. It makes excel-
lent recovery after grazing or clipping
and provides good pasture forage for
all classcs of livestock. Hay of excellent
quality may be producced. If the plants
arc permitted to stand, fairly good win-
ter grazing is furnished. .

Seed of green needlegrass matures
in carly July. For seed production the
grass can be harvested with a binder,
header, or swather, then cured and
threshed. Seed heads are indcterminate
in ripening; hencc these methods of
harvesting will give the smallest
amount of undeveloped sced in the
threshed seed material. Seed yields of
150 pounds an acre have been obtained
from natural stands. Yields of 300 to
500 pounds have been obtained from
plants in rows and cultivated.

The seed awns of green needle-
grass are not so large or troublesome
as those of other Stipa species and
can be removed readily by processing
the seed with a hammer mill and
cleaning it in a fanning mill. The seed
should then have a purity of 98 per-
cent. The low germination of freshly
harvested seed is duc to a high per-
centage of dormant seed. Dormancy
may be overcome by mechanical scari-
fication, treatment with acid, or dry
storage for a year.

Green needlegrass is a good native
species for use in revegetation. The
young seedlings are vigorous and fairly
resistant to drought and insects. Cus-
tomarily this grass is sceded in mixturce
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with onc or another adapted specics.

Plant sclection and brecding with
this specics at the Mandan Ficld Sta-
tion in North Dakota has resulted in
development of a new varicty named
Green Stipa grass; it has excellent
scedling vigor, a high degree of discase
resistance, and good yiclds of forage
and seed.

THE ZOYSIA GRASSES
(Zoysia species)

There are three species of Zoysia
in the United States, Manilagrass
(Z. matrella), Japanese lawngrass (Z.
japonica), and Mascarcencgrass (Z.
tenuifolia). All are natives of tropical
or castern Asia.

Mascarencgrass, the smallest, finest,
and least hardy of the Zoysia specics,
is of Icast importance. It scldom grows
morc than 2 inches high and the plants
have a shallow root system. It has been
grown somewhat in the South and as
far west as California.

Japanese lawngrass has a broad,
coarse leaf similar to that of redtop.
It does not grow so tall as redtop but
makes a densc cover. It is the most
winter-hardy of the three species and
has been grown successfully as far north
as Boston. Because seed is not avail-
able, it has to be ecstablished vegeta-
tively. Thercfore, it is not now being
rccommended generally; it is of valuc
for lawn or turl purposcs only. It is
tough, harsh, and unpalatablc, and,
once cstablished, extremely hardy and
persistent.

Manilagrass is the most important
and widely used of the Zoysias. It turns
brown with the first heavy {rost in the
fall and does not renew growth until
after the last heavy {rost in the spring.
Near the District of Columbia, it re-
mains grcen from mid-April to late
October. It has survived the winter
as far north as Rhode Island, but its
gencral limit of northern adaptation is
approximatcly 40° latitude. It will
tolerate some shade, especially in the
South.

Manilagrass is not very cxacting in its
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soil requircments, but it appcars better
adapted to the hcavier-textured soils.
Complete fertilizers in regular appli-
cations arc nccessary to cstablish and
maintain good turf. The samc mcthods
of scedbed preparation are recom-
mended as for other lawn grasses.

Sced is not available in commercial
quantities, and vegetative planting is
nceessary. One square yard of thick
sod is sufficient to sprig-plant 750 to
1,000 squarc feet, with rows 8 to 10
inches apart and sprigs 3 inches apart
in the row. Because the plants are sen-
sitive to cold, it is best to establish Ma-
nilagrass in the spring as soon as thc
soil is warm.

One of its principal weaknesses is its
slow growth. It usually requires at lcast
2 years to obtain a good cover at the
ratc of planting recommended. Ken-
tucky blucgrass, redtop, or similar
grasses may bc sceded between the
rows of Manilagrass sprigs to control
weeds (unless hand weeding or culti-
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vation is practiced) until the Manila-
grass is cstablished.

Considerable selection and improve-
ment work is being conducted with
Manila and Japanese lawngrass to de-
velop supcrior turf strains, and it is
likely that good seed-producing strains
can be obtained. With seed available,
the establishment of stands will be
much less of a problem.

THE AUTHORS & Max M. Hoov-
er, as assistant chief of the Soil Con-
servation Service, Nursery Division,
gave itmpetus to conservation work in
developing the use of native grasses
under field conditions, provided a seed
source through nursery cultivation,
and demonstrated the feasibility of
large-scale seed harvest. Dr. Hoover
recently transferred to the Bureau of
Plant Industry, Soils, and Agricultural
Engineering and coniinues research
work with headquarters at Ames,
Towa. He received his first two degrees
at Kansas State College and his doc-

tor of philosophy degree at Cornell.
He is author of several widely used bul-
letins and coauthor of others.

M. A. Hein is an agronomist in the
Division of Forage Crops and Discases
in the Bureau of Plant Industry, Soils,
and Agricultural Engineering. He is
engaged in experimental work with
native and introduced grasses for hay,
pasture, and silage; adaptation studies;
breeding for improvement; cultural
practices, and other factors relating to
grass. Mr. Hein received the degree
of master of science in agronomy from
the University of Illinois.

William A. Dayton is in charge of
dendrology and range forage investi-
gations of the United States Forest
Service.

C. O. Erlanson is principal ecol-
ogist in the Division of Plant Explora-
tion and Introduction, Bureau of Plant
Industry, Soils, and Agricultural I'n-
gineering. He has been engaged in
research on the origin and utilization
of economic plant materials since 1930.



